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MARCONI’S MESSAGE TO THE AMATEURS 


ITH an entirely new light on the usage of wireless in the war, Mr. 
Marconi’s utterances in this issue carry a tremendous inspiration to all 
wireless men. Their sphere of usefulness is not only made distinct, but tre- 
mendously important. And that there is room for all—nay, that all are needed 
—is made plain to the hundred thousand or more experimenters of this country. 
To illustrate the opportunities in the service, one need only refer to House Bill 
No. 5326, which provides for 75,000 officers and men for the air service. It is 
noted also that the recommendation of General Squier, Chief Signal Officer, 
U. S. A., and Vice-President, National Amateur Wireless Association, calls 
for 22,625 airplanes the first year! General Squier, upon whose shoulders rests 
the burden of supplying an air service for our soldiers, is a wireless man of 
note and close to. the experimental field. No better man could have been chosen, 
from the amateur’s point of view. Therefore, as it is his problem to fill up the 
Signal Corps ranks with competent and skilled men—a large proportion of 
whom are to be radio operators—so it is the duty of amateurs of ability: to sup- 
port him by coming forward for enlistment, irrespective of draft exemption and 
other considerations. THe Wrretess Acre and the National Amateur Wireless 
Association will assist the experimental field in every way possible. More than 
ever, it rests with patriotic amateurs to prepare themselves for war service. 

Marconi’s message to the field clearly defines the duty of spotting artillery 
fire which devolves on the operator-aviator. How preparation for this recon- 
naissance work is being pursued in the United States is interesting. At the 
present writing there are some 1,200 student fliers hard at work in various 
educational institutions. They are studying to avoid many of the most serious 
mistakes made by foreign fliers in the early stages of the war. 

One of the forms of laxity was in-the adoption of.a “popular” radio code 
instead of adhering rigidly to the technique of carefully devised symbols. A 
favorite signal, it is reported, for the concentration of artillery fire was F L H, 
literally an abbreviation of “Fire like hell.” The home-made code of which this 
symbol is typical, was soon found to be more picturesque than practical and a 
code properly designed for effectiveness in attack and defense was quickly 
created to insure against error. 

Fire control by wireless from aircraft is now considered an exact science. 
It is a matter of official record that in the battle of Messines Ridge so accurate 
was the information sent from an English air squadron that seventy-two German 
batteries were put out of action in'the hours between dawn and six in the morn- 
ing, when the attack began. It was due to this effectiveness in fire control that 
the English infantry stormed the slope and captured the key position with 
comparatively slight losses. 
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The young men of America who are being trained to transmit the radio mes- 
sages while flying are now studying observation principles in an interesting 
manner. A birdseye view of a section of a typical battleground is represented 
in a picture spread on the ground, covering an area of about sixteen square 
feet and drawn from aviation photographs. The roads, rivers and houses, 
trenches and redoubts, appear as they would from a height of 7,000 feet above 
ground, at which altitude modern warfare aerial observation is secured. The 
student views this “landscape” from the top of a ladder, radio key in hand. The 
instructor manipulates a switch board and flashes numerous little electric lights 
distributed over the surface. Whereupon the embryo operator-aviator takes 
note of these imaginary explosions and ticks off appropriate fire control mes- 
sages to supposed artillery. 


WIRELESS IN TROPICAL EXPLORATION 


gpa Nessa as the readers of THE WIRELEss AGE are to the strange 
experiences of wireless men, that of the radio operator who accompanied 
the scientific expedition of Dr. Alexander Hamilton Rice and his wife into the 
wilds of Rio Negro, South America, will command their deepest interest. Not 
content with making their way 2,100 miles up the Amazon River, a distance 
penetrated by few explorers, members of the party proceeded up the Rio Nego 
River to Santa Isabel and San Gabriel and would have pushed on still farther 
but for a freak of the inky stream the waters of which dropped steadily. This 
freak was directly contrary to the laws of nature for it took place during the 
month of February when, according to past observations, the river should 
have risen. 

Although the journey of the adventurers through the jungle was marked 
by unusual incidents, the objects of the exploration were carried out. These 
included the testing of the practicability of wireless telegraphy in the wilds; 
study of the causes of certain tropical diseases; the fixing of certain latitudes 
and longitudes; the mapping of a large part of the Northwest Amazon basin, 
and the study of the constantly fluctuating channels of the Amazon and Rio 
Negro, ‘ 
A noteworthy feature of the trip was the accomplishment of wireless com- 
munication with the outside world while the explorers were in remote parts of 
the jungle. Other adventurers had taken a day’s journey into the wilds and 
found themselves entirely out of touch with civilization. But the members of 
Dr. Rice’s party kept in communication with persons thousands of miles distant 
from the heart of the jungle. : 

Members of the Rice party steamed away from New York on November 
15th, 1916, on the yacht Alberta, which was chartered by Dr. Rice from Frederick 
G. Bourne. A launch which was employed to explore the Rio Negro had been 
previously sent by steamship to Brazil. In addition to Dr. and Mrs. Rice, the 
party included Dr. W. C. Councilman of the Harvard Medical School; Dr. 
R. A. Lambert of the Columbia Medical School; W. H. Boyle, wireless op- 
erator; Dr. Ernest Howe, at one time attached to the United States Geological 
Survey ; E. F. Church of the Coast and Geodetic Survey, and J. C. Couzon. 

Accounts of the trip say that the Alberta steamed up the Amazon to Iquitos, 
a thousand miles farther than the point reached by Commodore Benedict on a 
previous exploring trip. Commander Todd is credited with having taken the 
gunboat Wilmington to Iquitos on one occasion and the British gunboat Pelorous 
also made the same journey. 

The value of wireless was demonstrated at an early stage of the journey. 
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While the yacht was off Iquitos the radio operator picked up without difficulty 
signals sent from Arlington. They were sharp and clear, it is related, and 
doubtless afforded no small degree of comfort to the little band in the far away 
tropics. 

Returning to Manaos in December, the explorers prepared for the topo- 
graphical, hydrographical and geological work they had planned to accomplish 
in the Rio Negro. They also planned further testing of the portable wireless 
apparatus which was made especially for the journey. 

The Rio Negro is quite true to its name, a black-water stream, and is un- 
usually free from logs, drift wood and debris. In parts, however, there are 
rapids and cataracts which make navigation extremely dangerous. The ex- 
plorers reached Santa Isabel, where they remained a week, and then proceeded 
on to Camamaos and later to San Gabriel. However, the falling of the waters 
in the Rio Negro made a change of plans necessary and the party started down 
stream, intending to reach the mouth of the Paduiri River and ascend it. But 
the low water again interfered and it was impossible to enter the mouth of the 
Paduiri. A large sand bank had formed at the mouth of the river and here 
the adventurers camped and took observations for longitude and latitude. 

Then Dr. Rice and his companions descended the river along the north 
bank in an attempt to obtain an accurate map of this side of the river. After 
many mishaps they arrived late in March at Manaos. 

At many points, wireless wa$ successful in picking up the Arlington signals 
and Dr. Rice was struck by the fact that, save in one instance, all of the success 
in receiving was while the members of the party were on the south bank of the 
river. He was enthusiastic regarding the employment of radio, he declared on 
his return to the United States, and believes that the experiments made will 


be of great value to explorers in the future. 

In this glimpse of the use of wireless and the wireless man in tropical ex- 
ploration is found one of the impressive contrasts which from time to time 
meet the attention of those who follow the events connected with the art. It 
is interesting to note that while the nations of the world are devising means 
to further increase the effectiveness of wireless in warfare, its importance in 
other fields has not been lost sight of. 


THE WAR ACTIVITIES OF WIRELESS MEN 


NE of the results of the world-war thus far has been to show the active 

part which wireless and wireless men have taken in the struggle. Hardly 
a week passes in which is not chronicled some deed of heroism on the part of a 
radio man, some achievement in which wireless did not largely figure. An 
instance in point was the attack by three Austrian cruisers on a line of British 
drifters employed in guarding anti-submarine nets in the Straits of Otranto. 

On the Leonidas, one of the drifters, was a wireless operator who did not 
fail to live up to the standard of duty and courage set by his brothers among 
the Allies. The Leonidas was considerably damaged by the Austrian cruisers, 
but her radio man stuck to his post despite the efforts of the enemy to destroy 
the wireless apparatus. At the conclusion of the engagement he was found dead 
in his chair, having collapsed over the log in which he was writing at the mo- 
ment of his death. 

And even when the wireless’ man is not an active figure in world-stirring 
events he is a witness of them. An operator on a British vessel which recently 
arrived at an American port from Portugal, had an experience typical of those 
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met with by men of the radio cabins. Standing in the rigging of his ship for 
nearly four hours, he saw thé shelling of a defenceless town by a: submarine, the 
rout of the U-boat by an American collier and eventually the submerging of 
the undersea craft. 

The engagement took place in the harbor of St. Michaels, the Azores, early 
in the morning of July 4th. The submarine, which had two long-range guns, 
fired the first shot at the town at half-past three o’clock. This awakened the 
operator and others on his ship and even as they sought places of vantage to 
view the engagement a second shell exploded. Then followed a third explosion 
and the crew of the American collier, lying alongside, manned their guns and 
began firing. 

From his place in the rigging the wireless man noted that the members 
of the collier’s crew were free from excitement and worked their guns with 
remarkable speed. He saw the shells hurtling through the air and bursting, like 
sky rockets. He saw, as the dawn approached, the submarine retire out of 
range, driven to cover by the collier’s fire. Then, when there was a lull in the 
shelling, the U-boat stole back to her former position, fired several shots and 
retired again. It was like a game of hide and seek. 

This witness of the making of history had photographed on his mind an 
indelible picture, it is not every day that one has an opportunity to see a sea fight 
at close range, the privilege of being among the audience while an act of an inter- 
national drama is staged. The seeker after adventure could not ask more. 


‘ NEW EMPLOYMENTS FOR THE ART 


EDESTRIANS in Broadway, in the heart of the New York theater district, 

have had their attention attracted for several weeks by a wireless station 
which flashed forth appeals for enlistment in the United States Signal Corps. 
“If you are a good enough wireless mah to read this,” ran the message, “why 
don’t you enlist in the Signal Corps and help to can the Kaiser?” 

The strength of this appeal is attested by the fact that in one day fifteen 
men heeded this summons and joined the Signal Corps. Thus was established 
another use to which wireless may be put. As the war progresses doubtless 
other new means of employment for the art will be found. 


ELUDING SUBMARINES 


N the account of the chase of three speedy trans-Atlantic liners by submarines 
is found an illustration of how wireless enables vessels to elude the German 
undersea craft. 

The liners were steaming abreast off the Irish coast, with a freighter in 
their wake, when the latter wirelessed a warning. The message said that she 
was being attacked by U-boats, one shot having already passed her bow. Those 
on the liners prepared to put on lifebelts, lifeboats were made ready for launch- 
ing and orders were given for full steam ahead. The largest of the liners soon 
outdistanced the other two, but they learned by wireless afterward that the latter 
had eluded the submarines. 

All of which leads to the conclusion that the Allies have reason to con- 
gratulate themselves on the fact that the far-reaching wireless is at hand as an 
effective means of protection against the enemy. 
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ANNUAL STATEMENT OF MARCONI’S WIRELESS TELEGRAPH 
erie COMPANY — 


HE annual statement of the Marconi’s Wireless Telegraph Company, Lim- 
ited, of London, shows that the net profit for 1916 amounted to £318,000, 

It was announced that at a general meeting of the Company to be held August 
9th, the directors will recommend a final dividend of ten per cent. on the ordi- 
nary shares and five per cent. on the preference shares. This makes a payment 
for the year of fifteen per cent. on the ordinary shares and twelve per cent. on the 
preference shares. 

The directors also recommend that the sum of £32,000 be placed in the 
general reserve and £380,000 carried forward _in_the_ profit and loss account. 
“~The statement, which does not include the claim of the English Company 
against the British Government, is considered highly satisfactory under exist- 
ing conditions. 





THE REPORT OF THE MARCONI INTERNATIONAL MARINE 
COMMUNICATION COMPANY 


T the seventeenth ordinary general meeting of the Marconi International 
Marine Communication Company, Limited, held in London on July 4th, 
Godfrey C. Isaacs, the managing director, referring to the balance sheet, said 
that in the appropriation account, to the credit of profit and loss account, would 
be found the sum of £123,744, being the profit for the year plus the amount 
carried forward from last account after deduction of excess profits duty. The 
Company has already paid an interim dividend of five per cent., which amounted 
to £16,622 and it is now proposing to pay a final dividend of ten per cent., which 
will absorb a sum of £34,996. After placing £3,500 to reserve for payment of 
debentures, as is the yearly custom, and crediting the general reserve with 
£17,346, a sum of £51,279 is carried forward, which, of course, is subject to 
excess profits duty. The general reserve account has been increased from 
£17,639, at which it stood last year, to £47,653 10s., and to this figure was added 
£17,346 10s., bringing the reserve account up to £65,000. 

The subsidies alone on June 30th, had increased to £431,713 per annum. 
Regarding this statement Mr. Isaacs remarked that “ . . . you will appreciate 
the necessity of our summoning an extraordinary general meeting to ask you 
to approve of the Company’s capital being increased by the creation of 250,000 
new shares.” } 

Before concluding his remarks, Mr. Isaacs related several examples of the 
bravery of Marconi operators. “Notwithstanding the. great increase of risk 
and danger in the services which they perform,” he said, “in no single instance 
has any one of them murmured, and in no case has any one failed in the critical 
moment to do a-full and heroic duty.” 


FINED FOR BREAKING INTO STATION 


Ellman B. Myers, who was indicted by the grand jury of Monmouth County, 
New Jersey, for breaking into the station of the Marconi Wireless Telegraph 
Company of America at Belmar and pleaded non vult, has been fined $500 and 
costs, amounting to about $40, and placed on probation for one year. The de- 
tails of the case were printed in the June, 1917, issue of THe Wiretess Acer. 





A Visit From King Neptune in 
Mid-Pacific 


What Happened ke | Duckings in a Swim- 

When the Mythical ming Tank and 

Ruler of the Sea ea Unwelcome Atten- 
: : a tions From the 

and His Retinue 

Royal Barber—How 

Came Aboard the the Monatch We 
Ecudor Received 


By DAVID MANN TAYLOR 
Marconi Operator 


N the days before steam, when sailing ships were prowling about the farthest 

corners of the Seven Seas, there was romance galore, as we have been assured 
by Captain Marryat, W. Clark Russell and other authors of their school. Richard 
Henry Dana and a few of his ultra-practical type, among whom are to be found 
several old-time whaling skippers of New England, stripped some of the romance 
from the voyages of wind-dependent ships by telling the truth about them. 
Nevertheless, we whose boyhood ambitions were fired by the stirring narratives 
of the first-mentioned writers, prefer to remember their romantic descriptions 
of life on the sea rather than the hardships and privations that fell to the lot of 
their heroes and heroines. 

Sea-going nowadays is a business, for with the advent of steam the mariner 
is no longer compelled to rely entirely upon the vagaries of the ocean winds. In 
fact, voyages are now planned so minutely that the date and even the hour of 
the ship’s arrival at her destination can be accurately determined before the ves- 
sel leaves port. 

Fifty years of steam navigation have greatly altered sea travel and the old 
types of deep-water sailors and ships are rarely seen. There are some incidental 
features of ocean life, however, that have survived: Here and there, on over- 
seas journeys to the antipodes and from America to Japan, many events crop out 
that make the voyager hark back to the days of the old square-riggers and their 
clouds of billowing canvas. 

King Neptune’s visit to a ship in the days of old was a noteworthy eccur- 
ence. The treatment of the victims was far from dignified, but a grotesque 


dignity marked the event notwithstanding. 
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King Neptune and his court taking leave with all the grotesque dignity which marks his 
equatorial visit 


This article has principally to do with the visit which King Neptune mide 
to the steamship Ecudor on May 19th, 1917, at half-past three o’clock in the 
afternoon. The vessel was crossing the 180th Meridian—the International date 
line in mid-Pacific—when the King and his consort, Queen Prosperine, with 
their retinues, boarded the ship, coming ceremoniously over the bows. Upon 
reaching the promenade deck, the King and Queen proceeded aft, meeting our 
commander, Captain R. Lobez, amidships, where greetings were exchanged. Es- 
corted by the captain, the royal couple made their way to the throne room which 
had been erected upon one end of the large swimming tank on the after-deck. 
An address from the King to the passengers concerning his visit followed. It 
was interspersed with quaint nautical sayings by the Queen—in reality a sea-dog 
of the old school—one Captain C. E. Stewart. 

At the conclusion of the address the culprits (those who had never crossed 
the line before) were arraigned before the King. With impressive manner the 
Court Herald announced that his royal master had learned that .these malefac- 
tors had invaded Neptune’s domains without permission. Now, he declared, they 
stood before his majesty to receive just punishment and later to be accepted as 
his loyal subjects. 

The trial was brief, each culprit being found guilty with remarkable dis- 
patch. He was then placed in charge of the Royal Doctor who, having taken his 
pulse, temperature and heart action, pronounced him prepared to go through the 
initiation. The Royal Barber was then called upon to take part in the ceremony. 
With a large paste brush in hand and a bucket of lather by his side, he thoroughly 
daubed the face of the victim, not neglecting to cover up his eyes, fill his ears 
and, if possible, his mouth. A large wooden razor was used for shaving and 
then the object of these attentions was thrown into the tank to be ducked. 

There were seven culprits, five men and two women, but the King gallantly 
pardoned the latter. The remainder of the prospective victims, with the ex- 
ception of one, pleaded guilty and accepted their sentences philosophically. The 
obdurate culprit demanded a sea lawyer. Considerable palavering followed, all of 
which was to no purpose—he was tipped backward into the tank. 
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This marked the conclusion of the ceremonies. The King was satisfied that 
in the future his laws would be respected and the new subjects were convinced 
that an entrance to Neptune’s domains was not an event to be considered lightly. 
So, after the amateur photographers had been given an opportunity to snapshot 
the royal party, the visitors marched to the bows, where a farewell exchange of 
courtesies took place. 

Then, with the same abruptness with which they had made their appearance, 
they nimbly vaulted the ship’s rail and leaped into the sea, their leave-taking 
being marked by the splash of the waters in which the mythical ruler and his 
subjects dwelt. 





WHEN MY SHIP WAS SUNK BY A TORPEDO 
By Watson Sidney 


N March 18th the Aztec of the Oriental Navigation Company left New 

York for Havre, being the first armed American ship to leave an American 
port—after a sharp contest for this honor with the Manchuria and St. Louis. 

At six o’clock in the morning of April Ist, one of the gunners on lookout 
sighted a submarine following the ship; she immediately submerged on sight- 
ing our guns, and we did not see anything more of her. 

About 9:30 p. m. the Chief Engineer warned me that my port hole was 
showing light and I left the wireless cabin to take a look at it. As I stepped 
out on deck the wind was howling and rain and hail was falling. I kept 
close to the steel deck house for protection. 

The chief gunner was standing at the rail, leaning over and searching the 
seas for signs of a possible submarine. I hailed him, asking if he had seen 
anything ; he had not replied when a torpedo struck directly below where we 
were standing. The gunner immediately disappeared, and nothing more was 
seen or heard of him. Another man standing near had his head blown clean 
off. At the same instant I was struck by a piece of flying wreckage, which 
tore away the leg of my trousers and inflicted a gash fourteen inches in 
length in my left leg. The force of the explosion hurled me twenty-five feet 
along the deck. 

I picked myself up and ran to the wireless cabin; there I found the ap- 
paratus completely wrecked and the water up to my knees. I then returned 
to the deck, and observed four sailors and three chinamen lowering a life boat. 
The rope fouled in the block and the ship’s carpenter slashed at it. One end 
of the small boat dived down and was smashed to bits against the ship’s side, 
spilling its seven occupants into the sea. 

I went in search of the captain, to report the destruction of my apparatus, 
but failed to locate him in either the chart room or on the bridge. I returned 
to the deck and saw another boat lowered; it immediately rowed away from 
the ship. Nearby, I observed the captain talking with the naval lieutenant; he 
ordered me into the gunners’ life boat, which was being lowered. As I jumped . 
from the deck of the ship into the boat, followed by the captain and naval 
lieutenant, and left, the ship was settling fast. When we were about a hundred 
yards away we saw her slide beneath the surface of the sea, seven minutes after 
she was struck. 

We had floundered around in the stormy sea for five hours when a French 
patrol boat, the Joan d’Arc, came in sight. We fired off our pistols, but they 
were not heard; and the lieutenant lighted a Coston distress signal which was 
observed. , 

The French officers took us aboard and gave us dry clothing and warm 
quarters. — 

The Aztec carried a crew of thirty-six men, of whom only six were rescued. 
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Signal Officers’ ‘Training Course 


A Wartime Instruction Series for Advanced 
Amateurs Preparing for U. S. Army Service 


FOURTH ARTICLE 


By MAJOR J. ANDREW WHITE 


Chief Signal Officer, Junior American Guard 
(Copyright, 1917, Wireless Press, Inc.) 


N Marconi’s message to American amateurs, which appears elsewhere in this 

issue, the distinguished inventor and, now, war veteran, advises: “Begin 
at once some form of military training. Begin with essentials, and later take 
up the study of map reading and observation.” 

This message determines a slight deviation from the original schedule for 
this instructional series, designed to train aspirants for promotion in the U. S. 
Army Signal Corps. In the preceding articles what Mr. Marconi terms “essen- 
tials” have been covered ; the student has been made familiar with the elementary 
instruction to make a citizen recruit a soldier, and the principles of drill which 
have been designed for uniformity, unity and agility of action. Since the pur- 
pose of this course is mainly for self-training and home study, it will not be 
amiss to devote this article to the recommended “study of map reading and 
observation.” 3 

It is not too early to introduce the subject here. I have tried the experi- 
ment within the past few weeks and found it practicable. Student soldiers-to-be 
of the Junior American Guard, encamped at Stony Point, N. Y., and familiar 
only with drill regulations and semaphore signaling, were given outpost work 
in a night attack and made a very successful reconnaissance. Then, applying 
their newly gained knowledge, they completed a military map of the terrain 
wherein the camp was located. 

The type of map which is made for military needs is slightly different from 
those found in the ordinary atlas. At first glance it seems many times more 
complicated and appears to be very difficult of interpretation. Many ¢andi- 
dates for officers’ commissions become discouraged at this point and feel the 
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subject so difficult of mastery that they mentally handicap themselves out of all 
proportion to the task. Map making and map reading is as simple as A-B-C if 
approached in the right spirit ; every symbol and sketching method is based upon 
common sense visualization of the object it represents, and this minimizes the 
“memory trick” which many consider irksome. 

It may be well to note here, before proceeding to the subject itself, that a 
knowledge of map reading is absolutely essential for a prospective officer in 
Signal Corps. It is obvious that communication lines cannot be laid without 
clear knowledge of the country, or terrain, in which the troops are operating. 
The shortest cut to mastery of the subject is actual field work and the student 
is urged to use the country about his home for practice, once the essentials have 
been grasped, as hereafter outlined. 

Primarily, the function of, the Signal Corps is the speedy dissemination of 
military information. Not only communication, but collection, of information 
is its function. Eyes and ears must be kept wide open at all times, if the sig- 
nalman is to properly discharge his duty. 

Signal Corps men must know what and how to observe. The book, “Mili- 
tary Signal Corps Manual,” upon which this course is based, contains an abun- 
dance of material on this subject, a few extracts from which are given here. 

Personal experience in the instruction of signal troops has demonstrated 
that mastery of map reading is best obtained by the student doing reconnaissance 
work—securing, himself, information of the country and sending back mes- 
sages which can be easily understood. 

In obtaining facts the following should be kept in mind: 

Roads. Their direction, their nature (macadamized, corduroy, plank direct, 
etc.), their condition of repair, their grade, the nature of crossroads, and the 
points where they leave the main roads; their borders (woods, hedges, fences 
or ditches), the places at which they pass through defiles, cross heights or 
rivers, and where they intersect railroads, their breadth (whether suitable for’ 
column of fours or platoons, etc.) 

Railroads. Their direction, gauge, the number of tracks, stations and 
junctions, their grade, the length and height of the cuts, embankments and 
tunnels. 

Bridges. Their position, their width and length, their construction 
(trestle, girder, etc.), material (wood, brick, stone or iron), the roads and ap- 
proaches on each bank. 

Rivers and Other Streams. Their direction, width and depth, the 
rapidity of the current, liability to sudden rises and the highest and lowest points 
reached by the water, as indicated by drift wood, etc., fords, the nature of the 
banks, kinds, position and number of islands at suitable points of passage, 
heights in the vicinity and their command over the banks, 


Woods. Their situation, extent and shape; whether clear or containing 
underbrush ; the number and extent of “clearings” (open spaces) ; whether cut 
up by ravines or containing marshes, etc.; nature of roads passing through 
them. 

Canals. Their direction, width and depth; condition of towpaths; locks 
and means of protecting or destroying them. 

Telegraphs. Whether they follow railroads or common roads; stations, 
number of wires. 

Villages. Their situation (on a height, in a valley or on a plain) ; nature 
of the surrounding country; construction of the houses, nature (straight or 
crooked) and width of streets; means of defense. 

Defiles. Their direction; whether straight or crooked; whether heights on 
either side are accessible or inaccessible; nature of ground at each extremity ; 
width (frontage of column that can pass through.) 
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Ponds and Marshes. Means of crossing; defensive use that might be 
made of them as obstacles against enemy ; whether the marshy grounds are prac 
ticable for any or all arms. 

Springs and Rivulets. Nature of approaches; whether water is drinkable 
and abundant. 

Valleys. Extent and nature; towns, villages, hamlets, streams, roads and 
paths therein; obstacles offered by or in the valley, to the movement of troops, 

Heights. Whether slopes are easy or steep; whether good defensive posi- 
tions are offered; whether plateau is wide or narrow; whether passages are 
easy or difficult; whether the ground is broken or smooth, wooded or clear. 

The powers of observation are quickly trained by observing the facts of 
the landscape in view, in accordance with the foregoing, and making notes of 
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Elementary guides for the study of military map contours 


the observation. Study of surroundings should be made by the watch, starting 
with a 10-minute observation from cover, and successively noting the facts ob- 
tained in 5 minutes, 3 minutes and 1 minute studies of terrain. Quick sketches, 
supplemented by marginal notes, are efficient aids in training for quick recording 
of observations. 

When the student feels that he has mastered the art of seeing a landscape, 
rather than merely Jooking at it, the study of map reading may be begun. 

Reproduced herewith is a portion of the military map which appears in 
“Military Signal Corps Manual,” showing the vicinity of Fort Leavenworth, 
where the Army Signal Corps school is located. This may be used as a basis 
for elementary study. 

The first question is: Where is north? On any map this can usually be 
told by an arrow (see Fig. 1) which will be found in one of the corners of the 
map, and which points to the true north—the north of the north star. 
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On some maps no arrow is to be found. The chances are a hundred to 
one that the north is at the top of the map, as it is on almost all printed maps. 
But you can only assure yourself of that fact by checking the map with the 
ground it represents. For instance, if you ascertain that the city of Philadelphia 
is due east of the city of Columbus, then the Philadelphia~-Columbus line on the 
map is a due east-and-west line, and establishes at once all the other map direc- 
tions. 

Let it be understood that the map represents the ground as nearly as it 
can be represented on a flat piece of paper. If you are standing up facing the 
north, your right hand will be in the east, your left in the west, and your back 
to the south. It is the same with a map; if you look across it in the direction 
of the arrow—that is, towards its north—your right hand will be toward what 
is east on the map; your left hand to the west; the south will be at the bottom 
of the map. 

There is another kind of an arrow that sometimes appears on a map, It 
is like the one in Figure 2, and points not to the true north, but to the magnetic 
north, which is the north of the compass. Though the compass needle, and 
therefore the arrow that represents it on the map, does not point exactly north, 
the deviation is, from a military point of view, slight, and appreciable error 
will rarely result through the use of the true north in the solution of any mili- 
tary problems. 

Should you be curious to know the exact deviation, consult your local 
surveyor or any civil engineer. 

Both arrows may appear on your map. In that case disregard the mag- 
netic arrow unless you are using the map in connection with a compass. 


If a map is being used on the ground, the first thing to be done is to put 
the lines of the map parallel to the real outlines of the ground forms, and roads, 
fences, railroads, etc., that the map shows; for the making of a map is no more 
than the drawing on paper of lines parallel to and proportional in length to 
real directions and distances on the ground. 

For instance, the road between two places runs due north and south. Then 
on the map a line representing the road will be parallel to the arrow showing 
the north and will be proportional in length to the real road. In this way a map 
is a picture, or, better, a bare outline sketch; and, as we can make out a picture, 
though it be upside down, or crooked on the wall, so we can use a map that is 
upside down or not parallel to the real ground forms. But it is easier to make 
out both the picture and the map if their lines are parallel to what they rep- 
resent. So in using a map on the ground the lines are always piaced parallel 
to the actual features they show. This is easy if the map has an arrow. 

If the map has no arrow, you must locate some objects or features on the 
ground, and on the map, their representations. Draw on the map a line connect- 
ing any two of the features; place this line parallel to an imaginary line through 
the two actual features located, and your map will be correctly placed. Look to 
it that you do not reverse on the map the positions of the two objects or fea- 
tures, or your map will be exactly upside down. 

When the map has been turned into the proper position—that is to say, 
“oriented”—the next thing is to locate on the map your position. If you are 
in the village of Easton and there is a place on the map labeled Easton, the 
answer is apparent. But if you are out in the country, at an unlabeled point 
that looks like any one of a dozen other similar points, the task is more com- 
plicated. In this latter case you must locate and identify, both on the map and 
on the ground, other points—hills, villages, peculiar bends in rivers, forests— 
any ground features that have some easily recognizable peculiarity and that you 
can see from your position. 
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Suppose, for instance, you were near Leavenworth and wanted to locate 
your exact position, of which you are uncertain. You refer to the map, and, 
looking about, you see southwest from where you stand the United States 
Penitentiary ; also, halfway between the south and the southeast—south-southeast 
a sailor would say—the reservoir (rectangle west of “O” in “Missoyri”). Hav- 
ing oriented your map, draw on it a line from the map position of the reservoir 
toward its actual position on the ground. Similarly draw a line from the map 
position of penitentiary toward its actual position, Prolong the two lines until 
they intersect ; the intersection of the lines will mark the place where you stand— 
south Merritt Hill. 

After “What direction?’ comes “How far?” To answer this, one must 
understand that the map distance between any two points shown bears a fixed 
and definite relation or proportion to the real distance between the two points. 

For instance: We measure on a map and find the distance between two 
points to be 1 inch. Then we measure the real distance on the ground and find 
it to be 10,000 inches: hence the relation between the map distance and the real 
distance is 1 to 10,000 or 1-10,000. Now, if the map is properly drawn the same 
relation will hold good for all distances, and we can obtain any ground distance 
by multiplying by 10,000 the corresponding map distance. 

This relation need not be 1-10,000, but may be anything from 1-100 that an 
architect might use in making a map or plan of a house up to one over a billion 
and a half, which is about the proportion between map and real distances in a 
pocket-atlas representation of the whole world on a 6-inch page. Map makers 
call this. relation the “scale” of the map and put it down in a corner in one of 
three ways. 

For the sake of an illustration, say the relation between map and ground 
distances is 1 to 100; that is, 1 inch on the map is equal to 100 on the ground. 
The scale may be written: 

First. 1 inch equals 100. 

Second. 1-100. 

Third. As shown by figure 3. 

These expressions mean one and the same thing. A variation of the first 
method on a map of different scale might be: 1 inch equals 1 mile. Since a 
mile contains 63,360 inches, then the real distance between any two points shown 
on the map is 63,360 times the map distance. 

To find the ground distance by the third kind of scale, copy it on the edge 
of a slip of paper, apply the slip directly to the map, and read off the distance ; 
and so we answer the question, “How far?” 

After direction and distance comes the interpretation of the signs, symbols, 
and abbreviations on the map. Those authorized are given, but there are a good 
many other conventional signs in common use. A key to them is published by 
the War Department and is called “Conventional Signs, United States Army.” 
From these you read at once the natural and artificial features of the country 
shown on your map. It should be borne in mind that these conventional signs 
are not necessarily drawn to scale, as are the distances. They show the position 
and outline of the features, rather than the size. This, for the reason that many 
of the features shown, if drawn to scale, would be so small that one could not 
make them out except with a magnifying glass. If the exact dimensions are 
~ any importance they will be written in figures on the map, For instance, 
ridges. 

In addition to the conventional signs, we have CONTOURS to show the 
elevations, depressions, slope and shape of the ground. Abroad, HACHURES 
are much used, but they serve only to indicate elevation, and as compared to 
contours are of little value. Contours resemble the lines shown in Figure 4. 
Hachures are shown in Figure 5, and may be found on any European map. 
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They simply show slopes and, when carefully drawn, show steeper slopes by 
heavier shading and gentler slopes by the fainter hachures. The crest of the 
mountain is within the hachures. (See Fig. 5.) 

For examples of contours turn to the map and, starting at the United States 
Penitentiary, note the smooth, flowing, irregular curved lines marked 880, 860, 
840, 860, etc. 

The only other lines on the map that at all resemble contours are stream 
lines, like “Corral Creek,” but the stream lines are readily distinguished from 
contours by the fact that they cross the contours squarely, while the contours 
run approximately parallel with each other. Note the stream line just to the 
west of South Merritt Hill. 

The contours represent lines on the ground that are horizontal and whose 
meanderings follow the surface, just as the edge of a flood would follow the 
irregularities of the hills about it. Those lines that contours stand for are just 
as level as the water’s edge of a lake but horizontally they wander back and 
forth to just as great a degree. 

The line marked 880 at the penitentiary passes through on that particular 
piece of ground, every point that is 880 feet above sea level. Should the Mis- 
souri River rise in flood to 880 feet, the penitentiary would be on an island, the 
edge of which is marked by the 880 contour. 

Contours show several things; among them the height of the ground they 
cross. Usually the contour has labeled on it in figures the height above some 
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starting point, called the DATUM PLANE-—generally sea level. If, with a 
surveying instrument, you put in on a piece of ground a lot of stakes, each one of 
which is exactly the same height above sea level—that is, run a line of Jevels— 
then make a map showing the location of the stakes, a line drawn on the map 
through all the stake positions is a contour and shows the position of all points 
of that particular height. 

On any given map all contours are equally spaced in a vertical direction, and 
the map shows the location of a great number of points at certain fixed levels. 
If you know the vertical interval between any two adjacent contours, you know 
the vertical interval for all the contours on that map, for these intervals on a 
given map are all the same. 

With reference to a point through which no contour passes, we can only say 
the point in question is not higher than the next contour up the hill nor lower 
than the next one down the hill. For the purposes of any problem, it is usual 
to assume that the ground slopes evenly between the two adjacent contours, and 
that the vertical height of the point above the lower contour is proportional to 
its horizontal distance from the contour, as compared to the whole distance be- 
tween the two contours. For instance, on the map, find the height of point A. 
The horizontal measurements are as shown on the map. The vertical distance 
between the contours is 20 feet, A is about one-quarter of the distance between 
the 800 and the 820 contours, and we assume its height to be one-quarter of 20 
feet (5 feet) higher than 800 feet. So the height of A is 805 feet. 

The vertical interval is usually indicated in the corner of the map by the 
letters “V. I.” For instance, V. I.=20 feet. 

On maps of very small pieces of ground, the V. I. is usually small—perhaps 
as small as 1 foot; on maps of large areas on a small scale it may be very great 
—even 1,000 feet. 

Contours also show SLOPES. It has already been explained that from any 
contour to the next one above it the ground rises a fixed number of feet, accord- 
ing to the vertical interval of that map. From the scale of distances on the map 
the horizontal distance between any two contours can be found. For example: 


Raise 
270 e 


On the map, the horizontal distance between D and E is 90 yards, or 270 feet. 
The vertical distance is 20 feet the V. I. of the map. The slope then is 20/270= 
1/13.5=7%%=4¥4° in all of which different ways the slope can be expressed. 

On a good many contoured maps a figure like this will be found in one of 
the corners: 





1° i 2° 13° 44°) 5°) 





On that particular map contours separated by the distance 


Bas y° j 





on the vertical scale show a slope of 1°. A slope of 1° is a rise of 1 foot in 57. 
To use this scale of slopes copy it on the edge of a piece of paper just as you 
did the scale of distances and apply it directly to the map. 

You will notice that where the contours lie closest the slope is steepest; 
where they are farthest apart the ground is most nearly flat. 
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It has already been set forth how contours show height and slope; in addi- 
tion to this they show the shape of the ground, or GROUND FORMS. Each 
single contour shows the shape at its particular level of the hill or valley it out- 
lines; for instance, the 880 contour about the penitentiary shows that the hill 
at that level has a shape somewhat like a horse’s head. Similarly every contour 
on the map gives us the form of the ground at its particular level, and knowing 
these ground forms for many levels we can form a fair conception of what 
the whole surface is like. 

A round contour like the letter O outlines a round ground feature; a long 
narrow one indicates a long narrow ground feature. 

Different hills and depressions have different shapes. A good many of 
them have one shape at one level and another shape at another level, all of 
which information will be given you by the contours on the map. 

One of the ways to see how contours show the shape of the ground is to 
pour half a bucket of water into a small depression in the ground. The water’s 
edge will be exactly level and if the depression is approximately round, the 
water’s edge will also be approximately round. The outline will look something 
like Figure 6. 

Draw roughly on a piece of paper a figure of the same.shape and you will 
have a contour showing the shape of the bit of ground where you poured your 
water. 

Next with your heel gouge out on one edge of your little pond a small round 
bay. The water will rush in and the watermark on the soil will now be shaped 
something like Figure 7. 

Alter your drawing accordingly, and the new contour will show the new 
ground shape. 

Again do violence to the face of nature by digging with a stick a narrow 
inlet opening out of your miniature ocean, and the watermark will now look 
something like Figure 8. 

Alter your drawing once more and your contour shows again the new 
ground form. Drop into your main pond a round clod and you will have a new 
watermark, like Figure 9, to add to your drawing. This new contour, of the 
same level with the one showing the limit of the depression, shows on the 
drawing the round island. 

Drop in a second clod, this time long and narrow; the watermark will be 
like Figure 10, and the drawing of it, properly placed, will show another island 
of another shape. Your drawing now will look like Figure 11. 

It shows a depression approximately round, off which open a round bay 
and a long narrow bay. There is also a round elevation and a long narrow one; 
a long, narrow ridge, jutting out between the two bays, and a short, broad one 
across the neck of the round bay. 

Now flood your lake deeply enough to cover up the features you have intro- 
duced. The new water line, about as shown by the dotted line in Figure 11, 
shows the oblong shape of the depression at a higher level; the solid lines show 
the shape farther down; the horizontal distance between the two contours at 
different points shows where the bank is steep and where the slope is gentler. 

Put together the information that each of these contours gives you, and 
you will see how contours show the shape of the ground. On the little map you 
have drawn you have introduced all the varieties of ground forms there are; 
therefore all the contour forms. 

The contours on an ordinary map seem much more complicated, but this is 
due only to the number of them, their length, and many turns before they finally 
close on themselves. Or they may close off the paper. But trace each one out, 
and it will resolve itself into one of the forms shown in Figure 11. - 
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Amateur of America is: 
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of Military Training’’ 








By GUGLIELMO MARCONI 


Editorial Note: It is a well-known fact that Mr. Marconi has never written a line 
fur publication. The article which follows is based on an exclusive interview which was 
given to the editor of this magazine in connection with his work as Acting President 
of the National Amateur Wireless Association, and is published as Mr. Marconi’s official 
statement to the loyal wireless experimenters of the United States. 


HE most striking feature of my observations since I have been on this 

official visit to the United States is the surprising ignorance of your wire- 
less men concerning the conditions in the fighting zone abroad. It has required 
a readjustment of viewpoint for me to appreciate the fact that so much of the 
scientific development of the wireless art has been kept secret for military 
reasons; naturally the United States cannot know of things which to us have 
seemingly ‘become elementary. 

For example, it appears that American wireless men still look upon a 
portable set as a novelty; whereas, on the Western front, and particularly in 
the trenches, portable sets of all types have become indispensable. They vary 
in appearance from carefully designed equipments in neat containers to a key, 
coil and crudely manufactured accessories, strapped to a board. There has 
been no attempt at standardization—we have not had time. 

A second impression, very general among Americans, is that wireless 
has not been a great factor in the war. In various quarters I have heard it 
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said that you understood wireless was tried in the early months of the fighting 
and, being found impractical, was virtually abandoned so far as the army is 
concerned. Nothing could be further from the truth. To illustrate its great 
importance in modern warfare, I have only to say that with the exception of 
the first two or three months of the war, wireless has furnished the sole means 
of communication in the first line of trenches. 


THE WIRELESS MAN HOLDS THE FIRST-LINE TRENCH 


No longer are wire telephones and telegraphs used in the trenches border- 
ing no man’s land. We found it impossible to maintain these lines with the 
constant shelling by high explosives. When you go into a first-line trench to- 
day, you will find very little else occupying it but the wireless men. These 
trenches are not filled up with infantry at all times, as the popular conception 
has it. Unless an engagement is in progress, there will be found only a handful 
of fighting men with machine guns, distributed in small detachments about every 
400 yards, and supported by the ever-present wireless man with his portable 
set. Through the continued and heavy shelling it is not possible to maintain 
many troops in these trenches, so until an advance of enemy infantry ‘is ob- 
served, the wireless man and a few infantrymen to protect him are in sole 
possession. With the first observation of an infantry attack, the wireless man 
gets in action and sends back his call for troops from the supporting trenches. 
They pour in then through a traverse and the hand-to-hand engagement begins. 

It can be readily seen from this that the Allies faced some serious problems 
in supplying the right sort of men for this duty, and, in fact, in supplying the 
armies with sufficient wireless men for their needs. We were far better 
equipped, however, than the Americans, because of the fact that the European 
nations had large standing armies with men well trained for their soldierly 
duties. It was better for us to take soldiers and train them as operators, and 
this we did. We had very little choice in the matter, however, because we had 
no great body of amateurs to call upon, as you have in this country, Your war 
problem, so far as wireless is concerned, is obviously directly opposite to ours 
—by our, I mean all the allied European nations. It appears to me the most 
logical, and the only practical thing to do here, since you have no great standing 
army, is to train your wireless operators as soldiers, which is a relatively short 
process when compared with the necessity which we faced of training soldiers 
technically. I do not know but that you are better off than we were, for this 
reason. It is certain, anyhow, that the United States can be a material factor 
in the war by sending us at the earliest possible date all its available wireless 
men. 

What I have said may convey the impression that there is no such person 
as a wire operator at the front. On the contrary, there are a great many, as 
many I should say as there are wireless operators, but certainly not more. 
Their duties are a little different. They maintain the very important telephone 
and telegraph communications between the supporting trenches and the field 
bases, and keep in operation a network of connecting lines directly back of the 
fighting zone. There is a constant need for signalmen, and the American de- 
velopment of amateur experimenting having been so extensive, I look to the 
wireless men to make a great record in this war. 


HOW AERIAL WIRES ARE STRUNG ALONG TRENCH TOPS 


The trained signalmen of the United States Army are a fine, efficient lot, 
and they will do very effective service for us in France; but their numbers are 
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so few they will have to be considerably augmented to occupy the space 
we provide in our tactical organizations. Furthermore, as with us before the 
war, the United States Army has done its field work on a maneuvre basis. They 
will have much to learn, and something to unlearn, just as we did. But used as 
a leaven for the host of civilian signalmen which can be quickly gathered 
together, they will be very valuable. : 


So pressing has been the need for operators, we have taught some of our 
men transmitting only, and assigned them to duties where a knowledge of re- 
ceiving is not essential. It is, of course, obvious though, that a man who can 
both send and receive is far better equipped for duties where the lives of 
thousands of human beings are involved. ; 

There seems to be a general misunderstanding in this country as to the 
use of aerials. I have heard it said that most American wireless men believe 
aerial wires are laid along the bottom of the trenches, and that masts have been 
dispensed with. This is not literally so. In the first line of trenches, the aerial 
wires are strung along a parapet just behind the barricade. Some of the aerial 
lines in the supporting trenches are raised a few feet above the ground. Still 
turther back, where greater distances must be spanned, masts are used, but 
these are bamboo poles with a maximum height of twenty feet. We are not 
using the familiar sixty and eighty-foot sectional masts, which were part of all 
tractor wireless equipments before the outbreak of hostilities. And we use 
horizontal aerials, not so much to eliminate the size of the mark which draws 
artillery fire, as for convenience. 


THE AIRCRAFT WIRELESS GOVERNS ALL ARTILLERY 
FIRE SPOTTING 


Now in the consideration of wireless as applied to air service, I have a 
subject which caused me greater surprise than anything I have learned here as 
to American misconceptions of what has been done. The general supposition 
seems to have been that spotting of artillery fire has been accomplished through 
the use of various forms of visual signaling, such as flags and smoke bombs 
dropped from a ’plane. The truth of the matter is that our entire heavy artillery 
fire control is conducted by wireless from aircraft. At the very outset of the 
war, we had neither equipment, experience or personnel to accomplish this, 
so.it was our custom to send up an observer with the airplane pilot who care- 
fully drew a picture of the enemy battery emplacements, flew back to his own 
lines and dropped these drawings. This is no longer done. The observer now 
notes the results of his artillery fire and sends back by wireless such messages 
as “Too short.” “Three to right.” “Two to left,” and so on. 

The reconnaissance machines are protected by fighting ’planes which fly 
in squadrons over enemy lines, attacking every enemy machine they encounter, 
and thus allowing the observers to complete their work undisturbed. It is 
such an ordinary sight to see these airplanes at all hours of the day that their 
presence means nothing special to us. They are merely part of the great fighting 
machine which we have builded up. Their observations continue all day long 
and are of incalculable value. Many of the airplanes now in use show amazing 
development in power, speed and carrying capacity; we have quite a number 
of ’planes which carry as many as six or eight men armed with machine guns. 

The wireless operator who makes the observations for fire control is pro- 
vided with a map of the terrain blocked off into small squares. As he spots the 
fall of the shells, he sends back by wireless the number of the square and 
records a hit or gives directions for; greater accuracy. While ‘he is spotting 
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he is continually subjected to tremendous shelling; white puffs of smoke break 
around the reconnaissance ’planes all day long, but it is surprisingly seldom that 
they are hit. 


JUST WHY THE AMERICAN AMATEUR IS VALUABLE IN WAR 


I do not know that I can say anything further than the generalities with 
which I have just dealt, because our technical development is a very carefully 
guarded secret. Quite amazing things have been done in the navy, as well as 
in the army, but I am not at liberty to disclose any of the details. I do wish 
to say this, however: 

American wireless men are exceptionally well qualified to take an active 
part in important signaling work. Much valuable material will be found in the 
amateur ranks, as these young men are accustomed to transmission on short 
wave-lengths. A great deal of our communication is carried on with low power 
and wave-lengths in the neighborhood of 200 meters—the exact type of 
communication to which they are most accustomed. 

We have not had the reserve of amateurs which the United States has 
to call upon. So the training of our soldiers for communication has been both 
rapid and continuous. For example, in Chelmsford, England, we have a school 
where seldom less than 400 men are studying at a time. 

The demand for wireless operators is best illustrated by saying that at least 
half of the signalmen are wireless operators. The communication service is 
about equally divided between wire and wireless. 

America is fortunate in having perfected its organization of the amateur 
field. The National Amateur Wireless Association, which has had my hearty 
support since its inception, has done valuable work in co-ordination and standard- 
ization of instructional methods. The younger men in the experimental field 
have a very definite place in the war scheme. The military laws of the allied 
nations did not permit using boys under eighteen, but I can see no reason why a 
boy of sixteen who has the necessary qualifications cannot be used; in fact, I 
think this will be done, if it is not already being done. Ability to communicate at 
a speed of twenty words per minute is adequate, for it is seldom that we have 
to use a greater speed than this, but while operation of this kind can be taught 
in a comparatively short time to any intelligent person, the amateur has a tremen- 
dous advantage in possessing the fundamental knowledge of wireless, which re- 
quires extended study. Extremely valuable also is his knowledge of all kinds, 
sizes, and types of low-power equipment. 


MARCONI’S HOPE TO SEE YOU “OVER THERE” 


My word to the amateurs of America is: Begin at once some form of mili- 
tary training. Begin with essentials, and later take up the study of map reading 
and observation; it will help wonderfully in increasing wartime efficiency and 
will be invaluable to those subject to draft. 

I am not given to inspirational utterances as a rule, but I have been im- 
pressed and pleased with what I have learned of the work the amateurs are doing 
in the Junior American Guard. I had hoped to see them in an exhibition, but 
my engagements prevented this. 

. Perhaps it will not be long, however, before I will'see many of them—over 
there. 


Editor’s Note.—This message to wireless men was given just before Mr. Marconi left 
America. His safe arrival in Paris on August 6th hag since been announced, 





Wireless Instruction for 
Military Service 


A. Practical Course for Radio Operators 


ARTICLE V. 


By Elmer E. Bucher 


Instructing Engineer, Marconi School of Instruction 


(Copyright, 1917, by Wireless Press, Inc.) 


Epitor’s Note.—This is the fifth installment of a condensed course in wireless tel- 
egraphy, especially prepared for training young men and women in the technical phases 
of radio in the shortest possible time. It is written particularly with the view of instruct- 
ing prospective radio operators whose spirit of patriotism has inspired a desire to join 
signal branches of the United States reserve forces or the staff of a commercial wireless 
telegraph company, but who live at points far, from wireless telegraph schools. The lessons 
to be published serially in this magazine are in fact a condensed version of the textbook, 
“Practical Wireless Telegraphy,” and those students who have the opportunity and desire 
to go more fully into the subject will find the author’s textbook a complete exposition of 
the wireless art in its most up-to-date phases. Where time will permit, its use in con- 
junction with this course is recommended. 


~ 


The outstanding feature of the lessons will be the absence of cumbersome detail. Being 
intended to assist men to qualify for commercial positions in the shortest possible time 
consistent with a perfect understanding of the duties of operators, the course will con- 
tain only the essentials required to obtain a Government commercial first grade license 
certificate and knowledge of the practical operation of wireless telegraph apparatus. 


To aid in an easy grasp of the lessons as they appear, numerous diagrams and draw- 
ings will illustrate the text, and, in so far as possible, the material pertaining to a particular 
diagram or illustration will be placed on the same page. 


Because they will only contain the essential instructions for working modern 
wireless telegraph equipment, the lessons will be presented in such a way that the 


field telegraphist can use them in action as well as the student at home. 


Beginning with the elements of electricity and magnetism, the course will continue 
through the construction and functioning of dynamos and motors, high voltage transformers 
into wireless telegraph equipment proper. Complete instruction will be given in the tuning 
of radio sets, adjustment of transmitting and receiving apparatus and elementary practical 
measurements. - 

This series began in the May, 1917, issue of THe Wirecess Ach Beginners should 
secure back copies, as the subject matter presented therein will aid them to grasp the ex- 
planations more readily. If possible, the series should be followed consecutively. The next 
issue will take up the fundamental principles of the dynamo ‘and the motor. 


82 - 
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THE MAGNETIC EFFECTS OF THE ELECTRICAL CURRENT 


Electromagnetic Induction 


ELECTROMAGNETIC PHENOMENA 


Since the study of the magnetic effects of the electrical current constitutes an important 
phase of a student’s elementary education, we shall review the more important phenomena 


of electromagnetism. 


(1) As stated in a previous article, a compass needle, if suspended freely, will set 
itself in a certain definite direction; it will lie parallel with the earth’s magnetic field, 
which is to say, the earth’s magnetism exerts a force upon the needle and will hold it in 


this position. 


(2) When the needle is in the position above mentioned, and a current-carrying 
conductor is placed either underneath or above, the needle will be deflected to the 
right or to the left, depending upon the direction of the flow of current or whether the 


wire is above or below the compass needle. 


(3) If, for example, the needle is deflected to the right and the current in the con- 


ductor is afterward reversed, the needle will change its position and turn to the left. 


(4) Or, if the wire is placed above the needle and the latter is deflected to the 


right and the wire is then placed below the needle, it will turn or be deflected to the left. 


(5) The foregoing experiment demonstrates conclusively that the flow of electricity 
is always accompanied by a magnetic field, because, as previously shown, only mag- 
netism will affect or turn a compass needle. The direction of the magnetic field is 
evidently at right angles to the wire for, if a strong current is passed through the wire, 


the needle will take up a position practically at a right angle to the conductor. 


(6) The stronger the current the greater will be the deflection of the needle; also 


the further away from the wire the compass needle is placed the less will be the 


deflection. (Note Figure 19 following:) 


(7) From the foregoing experiments we deduce that the magnetic field accom- 
panying a current-carrying conductor has a distinct direction, which depends upon the 
direction of the flow of current (explained in detail further on). (Note Figures 20 


and 21.) 


(8) The strength of the magnetic field may be increased by coiling the wire into 


the form of a helix. 


(9) It may be further increased from 200 to 2,000 times by inserting an iron core 


in the coil. 
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(10) Such a coil is termed a solenoid and its polarity will depend upon the direc- 


tion of the flow of current. This coil is also known as an electromagnet. 


(11) The magnetic force of the coil depends upon the strength of the current and 
the number of turns in the coil. A coil of 5 turns through which a current of 20 
amperes flows will have the same magnetic effect as a coil of 20 turns with 5 amperes 


flowing. 


(12) The product of the number of turns times the amperes is called the ampere- 
turns. The density of the magnetic field increases with the ampere-turns, but there 
is a limit to the number (of lines of force) which may be stored up in a solenoid 
with an iron core. This limit is called the point of saturation. An increase of current 
in the coil up to a certain point will increase the strength of the magnetism, but 
beyond this point an increase of current will have less and less effect until finally the 


core is completely saturated with flux. 


(13) If a direct current of unvarying strength flows through a solenoid, the lines 


of force will stand still when the flow of current is fully established. 


(14) If the rate of flow of current is increased or decreased, the lines of force will 
increase or diminish accordingly, or stated in another way, when the current rises 
the lines of force move away from the wire, but when the current falls, the lines of 


force collapse back upon the wire. 


ELECTROMAGNETIC INDUCTION 


(1) If a bar magnet be suddenly plunged into a coil of wire which is connected in 
series with a current-measuring or indicating instrument, such as the galvanometer, the 
needle of this meter will give a momentary or brief deflection. This experiment indi- 


cates the flow of an electrical current through the~-coil becatise it requires a current 


to turn the pointer of a galvanometer. Evidently this current has been set into 


motion by the magnetic field thrust into the coil by the bar. 


(2) If the magnet be suddenly withdrawn, the needle of the galvanometer will be 
deflected to the opposite direction. This experiment indicates that the current, during 
the withdrawal of the magnet, flows in the direction opposite to that mentioned im 
1) because as previously mentioned, the direction in which the needle of a compass 


or a galvanometer will turn depends upon the direction of the current. 
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(3) To put it more plainly, when the bar magnet is plunged into the coil of wire 
and then withdrawn, an alternating current flows through the coil, i. e., a current first 
in one direction followed by a second current in the opposite direction. This current 
is said to be induced by magnetic induction. It is the cutting of the lines of force 


through the coil which causes the current to be induced therein. 


(4) This experiment can be repeated by substituting a current-carrying coil for 
the bar magnet. The effects upon the galvanometer will now be much greater because 
a stronger magnetic field can be created by the electromagnet, than by the permanent 


or bar magnet. 


(5) The same principle may be extended further. For instance, if a wire is moved 
across a line of force, an electromotive force will be created in the wire. The greater 
the density of the lines of force or the faster the movement of the wire, the greater 
will be the electromotive force induced in the wire; and if the wire forms a closed 
circuit, a current of electricity will flow. If, instead of a single wire, a number of 
wires properly connected in series, or in parallel, are employed, the inductive effects 
will be greatly increased and a much higher voltage or a much larger current will be 


induced in the coil. 


(6) Scientists have determined that the cutting of 100,000,000 lines of force per 
second by a wire will create an electromotive force of one volt. The cutting of two 


iundred million lines ot force per second will generate an electromotive force of two 


volts and so on. 


, . 
(7) Machines for generating electricity by rotating a wire through a magnetic 


field are called dynamos or generators. 


(8) Dynamos may generate direct or alternating current, but whatever the nature 
of the current the basic principle previously explained is employed, i. e., copper con- 
ductors are revolved through a magnetic field and the cutting through this field 


generates an E. M. F. 


(9) Dynamos are driven by some source of mechanical power such as a steam 


engine, gas engine or water wheel. Dynamos driven by electric motors are called 


motor generators. 


(10) If an external source of electricity is connected to a direct current dynamo, 
it will revolve as an electrical motor, the clectrical current being converted into 
mechanical energy. All direct current dynamos will act as motors and all direct cur- 


rent motors if driven by mechanical pewer will generate a current of electricity. 
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Figure 19 


OBJECT OF THE DIAGRAM 


(1) To show how a compass needle is deflected by the magnetic field of an electric 
current. 


(2) To prove that a magnetic field accompanies the flow of an electric current. 


PRINCIPLE 


The flow of electric current through a conductor is accompanied by a magnetic 
field at right angles. 


DESCRIPTION OF THE APPARATUS 


An ordinary compass needle is placed on a pivot and allowed ‘to come to rest. A 


current-carrying conductor is placed parallel to the needle and above it. 


OPERATION 


If a direct current of electricity flows through the wire, the needle will turn at 
right angles in the direction shown by the arrows. 

If the current is turned off, the needle will return to its original position. 

If the current in a horizontal conductor flows towards the north and the compass 
needle is placed under the wire, the north pole of the needle will be deflected towards 
the west. 

If the current in a conductor is reversed, the needle will be deflected in the opposite 
way. 


SPECIAL REMARKS 


(1) From this experiment we deduce that magnetic lines of force exist in con- 


centric circles around a conductor carrying electrical current. 


(2) By enlargement of the principle shown in Figure 19, using a coil of wire of 
several turns, an increased effect upon the needle is produced. (See Figure 28.) The 
apparatus can then be employed to measure the intensity of currents. Such a device 
would be called a galvanometer. 
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Figure 20 Figure 21 


Figure 22 Figure 23 
OBJECT OF THE DIAGRAMS 


(1) Figure 20. To show the direction of the magnetic lines of force around a 


current-carrying conductor, with the current flowing in a definite direction. 


(2) Figure 21. To show the direction of the magnetic lines of force when the 


current flows in the direction opposite to that indicated in Figure 20. 
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(3) Figure 22. To show the lines of force about two parallel conductors carrying 


current in opposite directions. 


(4) Figure 23. To show the direction of the lines of force about two conductors 


carrying current in the same direction. 


PRINCIPLE 


The direction of the magnetic field encircling a wire during the flow of electric 


current will depend upon the direction of the current, and if the current flows away 
from the reader as shown in Figure 20, then the lines of force will encircle the wir2 


in a clockwise direction. 


If the current is reversed, as in Figure 21, the lines of force will reverse, that is, 


their general direction will be counter clockwise. 


° 


The magnetic fields of two wires carrying current in opposite directions will repel 
each other, but the fields of two wires carrying current in the same direction will 


attract each other (as shown in Figures 22 and 23 respectively). 


SPECIAL REMARKS 


(1) The magnetic fields of mutually related coils will have the same effect upon 
each other as the fields issuing from two parallel wires or the fields issuing from two 
bar magnets, i. e., for instance, if two coils of wire are suspended end on and current 
circulates in the same direction in both, then there will be attraction between the coils, 
but if the current circulates in the opposite direction in each there will be repulsion 
between the coils. The effects, of course, will be considerably magnified by placing an 


iron core within the coil. 


QUES.—What are some of the applications of electromagnetism? 


Ans.—The magnetic field resulting from an electromagnet or number of electro- 
magnets is employed to operate the armature of the telegraph sounder, the diaphragm 
of the telephone receiver and will cause the armature of an electric motor to revolve. 
It is also employed to transform electric currents from low voltage to high voltage. 


It is used in numerous other ways as will become apparent further on. 
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Figure 24 
OBJECT OF THE DIAGRAM 


To show the direction of the magnetic field around a coil of wire or solenoid. 


PRINCIPLE 


If a number of turns of wire are wound in the form of a spiral as in Figure 24, the 
magnetic effect is greatly increased, the lines of force generated by each turn of wire 
uniting with those set up by adjacent turns. 

Such a coil will have poles just as a bar magnet, and if current flows in the 
direction shown (from the positive to the negative pole of the battery), the lines of 
force around the connecting leads will have the general direction of the encircling 
arrows. Inside the spiral there will be a general movement of flux from the south to 
the north pole and on the outside from the north to the south pole. 

If the left hand terminal of the coil were connected to the negative pole of the 
battery and the right hand end to the positive pole of the battery, i. e., the connections 
reversed, the polarity of the coil would be reversed, being j@&t opposite to that shown. 


DESCRIPTION OF THE APPARATUS 


A simple coil of wire is connected to four primary cells connected in series. 


SPECIAL REMARKS 


(1) If direct current of unvarying strength flows through the solenoid, the lines 
of force remain stationary when the flow of current is fully established. 


(2) If the rate of flow of current is increased or decreased, the lines of force 
increase or decrease accordingly. 

(3) The strength of the magnet field is proportional to the strength of the electric 
current passing through it and the number of turns of wire. 

(4) The magnetic flux of a solenoid may be increased many times by inserting 
an iron core or bar of soft iron within the coils. 

(5) The polarity of a magnet coil is determined by the following general rule: 
If in looking at the end of the coil the current flows around its turn clockwise, the 


end nearest to the observer will be a south pole” and by the same argument if the 
current flows in the opposite direction, the same end will be.a north pole. 
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Figure 25 Figure 26 


OBJECT OF THE SKETCHES 


(1) To show the direction of the magnetic field about a horseshoe electromagnet. 
(2) To indicate how the magnetic field reverses with reversal of the current. 


PRINCIPLE 


Very powerful magnetic fields can be created by an electrical current circulating 
through a coil of wire wound upon an iron bar, and if the bar is bent in the form of 
a horseshoe, the north and south poles both can be made to concentrate on a given 
object and an increased effect thus obtained. 


DESCRIPTION OF THE APPARATUS 


In Figure 25 a battery of primary cells is connected to the terminals of a horse- 
shoe magnet with a small resistance coil connected in series. In Figure 26 the current 
flows in the reverse direction. 


SPECIAL REMARKS 

(1) If the variable resistance in Figure 25 is carefully regulated, the strength of 
the magnetic field issuing from poles N and S will increase or decrease with the amount 
of current flowing. 

(2) If the current is reversed as in Figure 26, the polarity of the magnetic field 
will reverse accordingly. . 

(3) If very high values of resistance are added at Figure 25, the current may be 
reduced to a degree that the magnet will barely attract the armature. 

(4) If a horseshoe of hard tempered steel be inserted in the windings of Figure 
25 or Figure 26 in place of the soft iron core and allowed to remain for a few seconds, 
upon removal it will be found to be permanently magnetized. 

(5) An electromagnet may be employed for mechanical work such as lifting masses 
of iron or for exciting the magnets of a dynamo or motor, and owing to the fact that 
the strength of the magnetic field-ean be carefully regulated and moreover a much 
more powerful field obtained in this manner, the electromagnet is seen to have a 
distinct advantage over the bar magnet, the strength of the field of which is limited. 
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Figure 27 Figure 28 


OBJECT OF THE DIAGRAM 


(1) Figure 27. To outline the construction of a magnetic galvanometer, i. e., an 
instrument to indicate the passage of an electric current. 
(2) Figure 28. To show the construction of the simplest type of galvanometer. 


PRINCIPLE 


If a current-carrying coil is placed in a magnetic field, it will tend to turn until 
it encloses the maximum number of lines of force. 


DESCRIPTION OF THE APPARATUS 


A rectangular coil of several turns of copper wire, D (Figure 27) is suspended be- 
tween the poles of a horseshoe magnet P, P. Between the poles is the stationary iron 
core C which reduces the reluctance of the air gap and thereby intensifies the strength 
of the magnetic field from pole to pole. The coil is suspended from the screw F and 
the current to be measured enters at the wire A and leaves by the wire B. 

In Figure 28 a simple compass needle is placed inside a rectangular coil of wire. 


OPERATION 


If the binding posts connected to the wires A and B are in turn connected to a 
feeble source of E. M. F., the coil D will turn at right angles to the poles of the 
magnet, but will be resisted by the torsion of the suspended wires. If a pointer and 
suitable scale are attached to this coil, comparative readings of the strength of the 
current may be made. 


SPECIAL REMARKS 


(1) Galvanometers are found to be very delicate and will readily measure a current 
of .000001 of an ampere. 

(2) If the coil, D, had very high resistance, the scale attached to the instrument 
might be calibrated in volts, but if it is of low resistance, it may be connected in 
series with the circuit and employed to measure the current strength or amperes. 
Used in the first way it would be called a voltmeter and in the second way an am- 
Meter, 
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Figure 29 


OBJECT OF THE DIAGRAM 
(1).To show the principle of electromagnetic induction. 
(2) How direct current may be raised to high voltage alternating current. 
(3) To indicate the fundamental principle of the transformer. 


PRINCIPLE 
If a coil of wire is placed in a magnetic field of varying strength and in a defined 
position, a current will be induced in the coil, the intensity of which will depend upon 


the rate of change of flux. 

If two coils of wire, one of which is connected to a source of direct current, E. 
M. F., and the other wound directly about it and the current is turned off and on in 
the first coil, a current of electricity will be induced in the second coil provided it 


forms a closed circuit. 


DESCRIPTION OF THE APPARATUS 


In Figure 29 a coil of wire is wound over an iron core, and its terminals con- 
nected to the battery B. A key for opening and closing the circuit is denoted at K. 
Another winding, S, wound directly over P (but for clearness of illustration placed 
to the side of P) has its terminals connected to a galvanometer, G. 


OPERATION 

If the key, K, is opened and closed, the needle of the galvanometer will give a 
deflection in one direction when the key is closed, and in the opposite direction when 
the key is opened. 


SPECIAL REMARKS 


(1) This experiment indicates ‘that the magnetic field generated by winding P 
threading in and out of coil S induces a current in the winding, S. 

(2) It is important to note that current is induced in S only when the circuit of 
P is made or broken. 

(3) When current of constant strength flows through P, the magnetic lines of 


force are stationary, and consequently no current flows in winding S 





SEPTEMBER, 1917 MILITARY PREPAREDNESS 


(4) When the lines of force about S rise and fall, there will be a movement of 


current through S. 


(5) If winding S were placed at right angles to winding P there would be no 


induction in S. 


(6) When the lines of force increase through S, the induced pressure is counter 
to that which originally flowed in winding P, but when the lines of force decrease 
through S, the induced current has the same Jirection as the original current in 


winding 


(7) The lines of force in S are therefore in the opposite direction to those which 


set up the current in S. 


(8) The field of force created around S re-acts upon winding P, tending to build 
up a current in opposition to that already flowing in P, that is to say, a change in the 
strength of the primary current, P, induces a secondary current in S which in turn, 
induces a back pressure in P. The induction due to the two circuits upon each other 


in this way is called their mutual induction which is a measurable quantity. 


(9) The field produced by each turn in winding P not only creates an E. M. F. 
in winding S, but also cuts neighboring turns in its own coil, thereby inducing in them 
E. M. F.’s that tend to oppose the E. M. F. of the original current. On the other 
hand when the current in winding P diminishes, the lines of force contract and thereby 
induce E, M. F. in adjacent turns that tend to set up the current in the same direction 


as the original current. 
(10) This inductive action of the coil upn a conductor is called self induction. 


(11) Self induction may be defined as the property of a circuit that tends to pre- 


vent any change in the strength of the current passing through it. 


(12) The effects of self-induction are only noticeable in circuits carrying direct 
current when the current is turned on and off, but in circuits carrying alternating current 


they are ever present. 


(13) All conductors have self-induction, the amount depending upon their size 
and shape. Coiled wires have greater self-induction than long straight wires. The 


self-induction of a coil is increased by inserting in it an iron core. 
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(14) The coefficient of self-induction or inductance is defined as the property of a 


conductor by which energy may be stored up in magnetic form. 


(15) If a coil has such dimensions that when one ampere flows through it per 
second, it is surrounded by one hundred million lines of force, and furthermore if this 
current is turned off, the back E. M. F. generated by the collapsing field is one volt, 


and the coil is said to have self-inductance of one henry. 


(16) The unit, the henry, is too large for practical purposes, hence, the microhenry, 


the millihenry and the centimcter are in. practical use. 


1,000 centimeters = 1 microhenry 


1 
1 microhenry = —— henry 
1,000,000 


1 


1 millihenry = ———_ henry. 
1,000 


(17) If winding P has a few turns of comparatively coarse wire, such as No. 
14 or No. 16 B. & S., wound over an iron core, and S has several thousand turns 
of fine wire, such as No. 36 B. & S., an electromotive force of several hundred thousand 


volts may be induced in S. 


(18) If winding S has less turns than winding P the E. M. F. induced in S will 


be lower than that of winding P. 


(19) To properly distinguish the various circuits, the winding, P, is called the 


primary coil; and the winding S the secondary coil. The current in P is termed the 


primary current and in S the secondary current. 


(20) One type of apparatus which is constructed in accordance with this principle 
is known as the induction coil, which has a primary and secohdary winding, a source 
of direct current E. M. F. and a magnetic interruptor which makes and 
breaks the current flowing in the primary circuit. This causes a magnetic field to 
rise and fall about the winding S and induces therein a current of considerable pres- 


sure. An E. M. F. of 100,000 volts is thus readily obtained. 


(To Be Continued.) 
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How to Become an Aviator 


The Second Article of a Series for Wireless Men in the Serv- 
ice of the United States Government Giving the Elements of 
Airplane Design, Power, Equipment and Military Tactics 


By HENRY WOODHOUSE 


Author of “Text Book of Naval Aeronautics” 
Photos, Underwood & Underwood 


THE AWAKENING OF THE UNITED STATES 


HE people of the United States are now beginning to realize the importance 

of aeronautics, and the steps recently taken to develop our air service 

are so far-reaching in their scope and importance that we cannot for the mo- 

ment realize the magnitude of the undertaking or the stimulus to commercial 
use of the airplane which is bound to follow. 

The entire country is co-operating with the Aircraft Production Board and 
the Army and Navy in developing the air service. Corporations employing 
hundreds of skilled mechanics for the construction of low and high speed scout- 
ing airplanes, scouting seaplanes and special types for special service have 
been formed. About 30,000 applications have been received from young men 
wishing to join the air service. Most of these are college men, several hundred 
of whom are now learning to fly at their own expense in order to be ready to 
meet an emergency. Six units of the aerial coast patrol are under organiza- 
tion. The members of these organizations are training at their 
own expense and have purchased seaplanes, the use of which they have offered 
to the Government. The same is true in the naval militia. Patriotic persons 
who became interested in aerial preparedness through the efforts of the Aero 
Club of America have contributed airplanes and funds with which to start 
aviation sections in the naval militia of a number of states. It is now expected 
that this country, which has produced such men as Langley, the Wrights, Curtiss 
and other pioneers, will take giant steps in the development of our much needed 
air service. 


BRIEF OUTLINE OF AVIATION INSTRUCTION FOR SERVICE 
ON THE WAR FRONTS 


The training of aviators is fast becoming an exact science. When, early 
in the war, aviators were needed in large numbers and were employed mainly 
for scouting, aerial coast patrol and spotting of shots, even the European navies 
were willing to suspend practically all the qualifications apart from flying. Later, 
as the duties of aviators increased rapidly, and the shortage of trained men 
made it necessary to “break in” civilians, their training had to be carried out 
on scientific lines. 

Whenever the personnel available is untrained in naval matters, it is neces- 
sary to teach the students the rudiments of naval discipline and naval regulations 
as well as aeronautics. Great Britain has been obliged to do so to obtain military 
aviators, and the British system, which has been adopted by her Allies and 
Canada, is undoubtedly the best system to follow to-day. 

_ In connection with the training of a naval aviator, the experience of the 
British Air Organization of which General W. S. Brancker, R. A., is director, 
will be of ‘interest, particularly to such civilians who heretofore have had no 
idea of the detailed work required to train a modern aviator. He says in part: 
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“The civilian who wishes to join the Army or Navy Air Service in Great 
Britain or Canada at present has first to join the service as a cadet and go 
through a course in the cadets’ school, at which military subjects as well as 
aeronautic subjects are taught. He gets a grounding drill and discipline, care 
of arms, interior economy, military law, and the use of the machine gun; this 
course lasts about two months. From this the cadet is sent to a Flying Corps 
Training School, School of Military Aeronautics, where he begins his technical! 
training on the ground. In Canada, and in some cases in England, he gets the 
first mentioned military training at the same time as he gets the rudimentary 
training in flying or operation of dirigibles and observation balloons. He goes 
through a course in the care of engines and rigging, is given some ideas of the 
theory of flight, and is taught wireless signalling and receiving. 





The naval type of airplane of recent design starting on a long test flight 


“He gets instruction in the care of machine guns, in the use of the camera, 
in map reading, inthe observation of artillery fire with models, and in his spare 
moments he gets a certain amount of drill. This course lasts another two 
months, and if he gets through this successfully, he is given a commission on 
the General List. He then joins a preliminary training squadron as a pupil 
and starts his instruction usually on the slow Maurice Farman airplane, his 
training both in military and technical subjects going on concurrently. After 
reaching a certain standard of efficiency and having completed a certain number 
of hours in the air, he is sent on to an advanced training squadron or service 
squadron, where he learns to fly Service types of machines for military purposes, 
and eventually qualifies for his wings. He is then gazetted as a flying officer 
of the Royal Flying Corps and posted to a service squadron. If he shows ex- 
ceptional promise as a pilot after his qualification, he is sent to the Central 
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Flying School, where he is given extra higher instruction on flying scouts. 
During the period of advanced training, he goes through a course of aerial 
gunnery away from his squadron, The total time in the air usually required 
to reach the qualification stage is about thirty hours’ solo in present circum- 
stances, but, of course, the length of time that it takes to reach this standard 
depends entirely on the weather and the number of airplanes available. During 
the winter it works out to about four months, but in the summer it is consider- 
ably shorter.” 

All this may seem a long process, but it is doubtless the best and will prove 
the shortest in the end in producing well-trained aviators. 


THE NAVAL AIR SERVICE 


The naval air service of any Government should be divided into three dis- 
tinct, separate branches, whose functions are quite different and which may be 
designated as: 

(1) The Offensive Air Service, which consists of squadrons of 
seaplanes stationed on seaplane carriers and aeronautic bases, which 
are used for air raids, independent of the fleet; also dirigibles which 
operate from ‘bases ; 

(2) The Auxiliary Air Service of the fleet, including seaplanes 
and kite balloons which operate with the fleet, using ships as bases ; 

(3) The Aerial Coast Patrol, which operates from naval stations 
and naval bases. This patrol is accompanied by aircraft mother 
ships which contain airplane repair machinery, repair parts, extra 


seaplanes, and which are also employed to furnish fuel and supplies to 
airplanes operating on coasts far from naval bases or large cities. 


There are numerous services which aircraft render as auxiliaries to the 
Navy, some of which are here enumerated. These apply particularly to diri- 
gibles, airplanes and kite balloons. Some of the services rendered in the present 
European conflict follow: 


(1) Attacked ships and submarines at sea with bombs, torpedoes 
and guns. (Seaplanes and dirigibles used.) 

(2) Bombed the enemy’s bases and stations. (Land airplanes, 
seaplanes and dirigibles used.) 

(3) Attacked the enemy’s aircraft in the air. (Airplanes and 
seaplanes used.) 

(4) Served as the eyes and scouts of fleets at sea. (Dirigibles, 
seaplanes and kite balloons used.) 

(5) Protected ships at sea and in ports against attacks from 
hostile submarines and battleships. (Seaplanes and dirigibles used.) 

(6) Defended and protected naval bases and stations from naval 
and aerial attacks, (Land airplanes, seaplanes and dirigibles used.) 

(7) Convoyed troop ships and merchant ships on coastwise trips. 
(Dirigibles and seaplanes used.) 

(8) Patrolled the coasts, holding up and inspecting doubtful 
ships, and convoying them to examining stations and searching coasts 
for submarine bases. (Dirigibles used.) 

(9) Prevented hostile aircraft from locating the position and 
finding the composition and disposition of the fleet, getting the range 
of ships, naval bases, stations, magazines, etc. (Land airplanes and 
seaplanes used.) 
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(10) Located and assisted trawlers, destroyers and gunners in 
capturing or destroying hostile submarines. (Seaplanes, dirigibles and 
kite balloons used.) 

(11) Co-operated with Submarines, guiding them in attacks on 
ships. (Dirigibles and seaplanes used.) 

(12) Located mine fields and assisted trawlers in destroying 
mines. (Dirigibles, seaplanes and kite balloons used.) 

(13) Served as the “eyes in planting mines,” minimizing the time 


required for mine planting. (Dirigibles, seaplanes and kite balloons 


used. ) 

(14) Served as “spotters” in locating the position of the hostile 
ships and directing gunfire. (Dirigibles, seaplanes and kite balloons 
used. ) 

(15) Served as carriers of important messages between ships 
which could not be entrusted to wireless owing to the possibility of the 
enemy wireless picking up the messages, such as communicating to 
incoming ships information regarding the location of mines, sub- 
marines and courses, to avoid mistakes and confusion. (Seaplanes 
and dirigibles used.) 

(16) Carried out operations over land and sea intended to di- 
vert the attention of and mislead the enemy while strategical opera- 
tions were being carried out by the fleet of squadrons. (Land air- 
planes, seaplanes and dirigibles used.) 

(17) Have made it possible for commanders to get films of 
theaters of operation, photographs of the location, composition and 
disposition of hostile naval forces, and photographic records of con- 
dition and of the movements and operations of their own as well as 
of the hostile naval forces. 


The civilian will now realize the immense importance of a properly equipped 
fleet of seaplanes to assist the operations of naval vessels. It should .be self- 
evident that seaplanes can reconnoitre any -distance into bays, rivers and behind 
protected fortresses over which coast patrols or naval vessels have positively 
no control. 

One of the most important uses to which aircraft have been put since the 
beginning of the European war has been the locating of submerged submarines 
and mines. In any discussion of what can be done against the submarine, it 
must be first stated whether we mean the protection of ships at sea or on coast- 
wise trips. Nothing could protect the sea lanes so well as large dirigibles, as 
capable as the Zeppelins are, of cruising for 3,000 miles without stopping. 

Unfortunately, no country outside of Germany has large dirigibles for 
use for this purpose. If we had such airships to patrol the ship lanes daily, 
no submarine would be safe, no matter where, on sea, if large dirigibles were 
thus patrolling because large dirigibles carry guns of sufficient caliber to sink 
a submarine with a single shot. Likewise, observers from a dirigible, as in 
the case of an observer from an airplane, can see a submarine miles away 
when a man from a ship cannot detect it. The-airship travels many times faster 
than undersea craft, and the submarine could not easily detect the approach of 
an: airship. 

The submarine menace could be checked by present-day aircraft—sea- 
planes, small dirigibles and kite balloons. We are now building large seaplanes 
which are capable of carrying fuel. for continuous flights over a period of 
fifteen hours and capable of gaining a speed of more than seventy-five miles 
an hour. A number of such other seaplanes have already been supplied to 
England and have done very effective work. 

The first aerial submarine hunt in American history took place in March, 
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1917. Following the report of the keeper of the lighthouse at Quogue, Long 
Island, that there was evidence that two U-boats were “lying in toward the 
Sound,” a fleet of civilian aviators, who later became a part of the Aerial Re- 
serve Squad at Governor’s Island, rose from the Mineola, Long Island, Aviation 
Field in a forty-mile an hour gale and rain and a bad fog. They were detailed 
to patrol the Long Island coast from Oyster Bay to Montauk Point, while 
Governor’s Island aviators watched over the shore from the island to Oyster 
Bay. Two of the aviators, Acosta and Briggs, were out for three days. They 
did not return to their headquarters, merely landing when they were forced to 
do so. 

Considering that there was a gale blowing, the weather was foggy, and it 








Lieut. C. C. Witmer, U. S. N. R. F., and David McCullough examining one of the latest 
model flying boats made for the navy 


was their first experience of the kind, it was quite a difficult task, but it was 
well done by all. Captain Briggs and Lieutenant Wehrle flew a distance of 
124 miles in a driving rain-storm. The machines went out ‘between five and 
eleven miles at sea, the inlets and bays were searched, vessels plotted, compass 
directions and time when located were given, but the submarines were not 
found. None of the machines were equipped with wireless telegraphy, neither was 
there a receiving station in operation. But there was a cruiser within range 
that could have been summoned if the submarine had been found. 

It was later found out by the Navy Department that the vessels sighted 
were new coast patrol boats which were returning from a trial trip and which 
passed Montauk Point at six o’clock on the evening of March 26th, heading 
into Long Island Sound. However, the Navy Department was gratified in 
positively determining that there were no U-boats in the vicinity of these shores. 

The flight of the seaplanes was fully justified in view of the recent ex- 
ploits of the German submarine, U-53, which suddenly appeared one day at 
Newport Harbor and which during the return trip sank a half dozen ships in 
succession. 
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Radio Telephony 


By ALFRED N. GOLDSMITH, PH.D. 


Director of the Radio Telegraphic and Telephonic Laboratory of the College of the City of New York 


ARTICLE IX 


(Copyright, 1917, by Wireless Press, Inc.) 


ONTINUING our consideration of the generation of radio frequency cur- 
rents by alternators, we pass to an interesting and important form. of 
alternator largely developed by E. F. W. Alexanderson of the General Electric 
Company. This machine has generally been distinguished by the direct gener- 
ation of the very high frequency desired, and its construction has given rise to 
numerous difficult problems. The experimental work in connection with these 
alternators was originally undertaken by the General Electric Company at the 
suggestion of Mr. R. A. Fessenden, then associated with the National Electric 














Figure 104—Rotor and shaft of 100,000 cycle Alexanderson alternator 
910 
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Signaling Company ; and much of the earlier development was done in conjunc- 
tion with that company. 

In 1908, Mr. Alexanderson described a 100,000 cycle alternator of this 
type, built to deliver approximately 2 kilowatts. A later description given by 
him follows (with brief additions by the author) : 

“The alternatoy is of the inductor type (that is, with stationary armature 
and field, but with a rotating element which causes a pulsating field to cut the 
armature conductors), and is provided with a novel arrangement of the magnetic 
circuit, allowing the construction of a rotor which can be operated at exceedingly 
high speeds. In the final form of the alternator, shown in Figure 103, the rotor, 
C, consists of a steel disc with a thin rim and much thicker hub, shaped for 
maximum strength (that is, with a width that progressively diminishes from ihe 
shaft out, so that the strain on the material outward because of centrifugal force 
is the same from the shaft to outer rim). The field excitation is provided by 
two coils, A, located concentric with the disc and creating a magnetic field the 
lines of force, F, of which pass through the cast iron frame, D, the laminated 
armature support, B and E, with its teeth, and the disc, C. This flux also passes 
through the narrow air gaps on each side of the disc rotor, and is indicated in the 
figure by the dashed line with arrows. B represents the two armatures which. are 
secured in the frame by means of a thread, in order to allow an adjustment of the 
air-gap, the laminations carrying the armature conductors being located at 
E. Instead of poles or teeth, the disc, C, is provided with slots which are milled 
through the thin rim so as to leave spokes of steel between the slots. The slots 
are filled with a non-magnetic material (phosphor bronze) which is riveted in 
place solidly, in order to stand the centrifugal force and-to provide a smooth 

surface on the disc so as to reduce air 
friction. The centrifugal force on each 
slot filler is no less than eighty pounds 
%Y 

iV FA * bn high speed at which the machine 

V/s fi ZU “The standard 100,000 l 
\N \ ‘WX nv cycle rotor 
\\ of chrome nickel steel with 300 slots is 
. — \\ shown in Figure 104.” The shaft bear- 
We bi: Q Ze ings are clearly visible at the ends, and 
SS 5 S x = SNS it will be seen that they are arranged so 
ih Hit NS ZS as to make forced oiling practicable. 
The shaft in this type of alternator is 
long and flexible, thus permitting the 
rotor to center itself and rotate about its 
center of mass somewhat as is done in 
the case of centrifugal dryers for laun- 
dries. In this way, excessive shaft 
y strains are avoided. There are certain 
Y speeds (1,700 and 9,000 R. P. M.) 
—Yy for which the shaft and rotor pass 
Yj Y yj through their own resonant periods of 
“ Ld mechanical vibration, and at _ these 
9 speeds marked shaft vibration tends to 

occur. 

















Figure 103 —General Electric Company- i ‘ 
Alexanderson alternator A closer view of a portion of the 
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rotor, showing the slot fillers of non-magnetic material is given in Figure 
105. Some idea of the care required in the construction of such a machine can 
be gained from the details of the rotor construction. Since the speed of rota- 
tion of the rotor is 20,000 revolutions per minute, or over 330 revolutions per 
second, the actual speed at the rim is 
nearly twelve miles per minute! (A 
whimsical calculation has been made 
which shows that the rotor, if released 
while spinning at full speed, would, if 
it maintained its speed thereafter, roll 
from America to Europe in a few 
hours!) Such a machine must, accord- 
ingly, be considered a masterpiece of 
engineering design. 
There are two methods of armature 
winding employed in the simpler forms 
of _these machines. The first form, F aaah sige bed Rage Pits 
which is a simple to-and-fro winding showing slots in disc 
(one turn per slot) is shown in Figure 
106. In this form of armature there are 600 slots for a 100,000 cycle machine, 
A second form of winding for the armature has only 400 slots for the 100,000 
cycle machine. It is shown in Figure 107, and really consists 6f .wo windings 
in parallel in each of which, by a sort of vernier action, a 300-slot rotor field 
produces 100,000 cycle current in the same phase in each of the armature wind- 
ings. It is possible, using an 800-slot armature winding of the last-mentioned 
type, to produce a 200,000 
cycle current by direct gen- 
eration. This is by far the 
highest frequency which has 
. as yet been produced directly 
by an alternator. 
Through the courtesy of 
John L. Hogan, Jr., of the 
National Electric Signaling 
Company, we are enabled to 
show in Figure 108 a test of 
Figure 106—Portion of armature winding of 100,000 an early form of 80,000 cycle 
cycle Alexanderson alternator; 600 slot type alternator built by the Gen- 
: eral Electric Company and 





used at the Brant Rock sgta- 
tion of the National Electric 
Signaling Company in 1906. 
This machine had a double 
inductor with inward project- 
ing teeth on each half, and 
the stator lay between the 
two “saucer” shaped induc- 
tors. It will be seen that this 
machine was belt driven to 


get the proper ratio of motor Figure 107—Portion of armaiure winding of 100,000 
to alternator speeds, and that cycle Alexanderson alternator ; 400 slot type 
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the motor is much 
larger than the alter- 
nator. This is quite 
explicable when it is 
remembered that the 
windage loss in these 
machines at 20,000 
R. P. M. is high, it 
having been claimed 
that the rotor is ac- 
tually polished either 
by air friction or by 
the friction of float- 
ing dust particles. 
In any case, the air 
streaming out from 
the machine is ap- 
preciably warmed. 
This windage loss be- 
comes unimportant in 
any but the smallest 
alternators of this 
type. 

A somewhat 
similar machine built 
by the National Elec- 
tric Signaling Com- 

Figure 108—Early form of Alexanderson alternator under test pany in 1907 and 

at Brant Rock station of National Electric Signaling Company equipped with de 
Laval steam turbine 

drive is shown in Figure 109. This has the advantage that, since the turbine is 

itself an extremely high speed machine, the gearing losses are eliminated by the 

direct drive. Sufficiently accurate speed regulation of a steam driven machine is 

secured in practice by maintaining the steam pressure and radio frequency load 

at constant values. The gearing shown in the figure is used to reduce the main 

shaft speed in the 

ratio of 1-to-10 for 

the operation of, the 

turbine governor. It 

will be noted | that 

the alternator in this 

figure has an adjust- 

ment to rotate each 

armature slightly rel- 

ative to the frame so 

as to bring the gen- 

erated currents into 

phase and also has an 

adjustment whereby, 

as stated previously, 

the armatures may 

be brought nearer to 

or further from the Figure 109—Early form of Alexanderson alternator coupled to 

rotor for precise ad- de Laval turbine; under test by National 

justment of the air Electric Signaling Company 
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gap. Such an adjustment is of importance since the output of the machine js 
largely dependent on the air gap, and a very-small air gap (of 5 or 10 thousandths 
of an inch, or a tenth to a fifth of a millimeter) is of advantage. The usual 
gap is 0.015 inch (0.38 mm.) with a generated voltage of 150, although voltages as 
high as 300 can be obtained with a 0.004 inch gap. 

This machine was in almost daily use at Brant Rock for several years, and 
ran for hours at q 
time without atten- 
tion. The maximum 
output was something 
over 1 K. W. at 100- 
000 cycles. 


A later form of 
a 2 K. W. Alexander- 
son alternator is 
shown in Figure 110, 
This set shows the 
elaborate forced-feed 
oiling system which 
has been adopted for 
the later machines, 
The auxiliary and 
main bearings to the 

Figure 110—Intermediate type of Alexanderson alternator right of the rotor are 
clearly visible. 

The most recent form of 2 K. W. machine of this type is shown in Figure 
111. The oiling system in this machine is provided with an interesting protec- 
tive device. The oil which is returned to the reservoir at the right of the base 
plate (the tank having a sheet metal cover with handle) strikes a small pivoted 
shovel. Its weight depresses this shovel against a controlling spring tension. 
Should the flow of oil cease for any reason, the shovel flies up and automatically 
opens the driving motor circuits. In this way, any danger of unoiled bearings 
“freezing” is obviated. In this set, the alternator is driven by a 110 or 220-volt, 
direct current, shunt motor with commutating poles. The motor speed is 2,000 
revolutions per minute and this is raised to the requisite 20,000 revolutions per 
minute by the 1-to-10 helical-cut gearing enclosed in the housing at the center 
of the base. The oil pump, which is chain driven from the motor shaft, is shown 
at the right hand corner of the base. To prevent any possibility of binding be- 
tween the two thrust bearings, due to expansion of the shaft because of heating, 
the machine is provided with a system of equalizing levers to compensate for such 
shaft heating. These levers are shown in the left front of Figure 111 with the 
elastic controlling leaf between them. Any tendency which would cause a change 
in air gap is counteracted by the automatic action of the levers. If the air gap 
should tend to change at either side, the magnetic attraction at that side would 
cause an additional pressure and consequent heating on the thrust bearings at that 
end; and a consequent expansion of the shaft there would bring the rotating 
disc back to a central position. 

The expansion of the shaft by temperature is thus taken advantage of to 
insure a correct alignment. The usual output of these alternators is from 10 
amperes at 200 volts to 20 amperes and 100 volts, depending on the nature of the 
load and the mode of internal connection of the armature sections of the machine. 
The effective resistance of the armature is 1.2 ohms, the inductance being 86 
microhenrys corresponding to 5.4 ohms at a frequency of 100,000 cycles, or wave 
length of 3,000 meters. The resonance condenser load would, therefore, be 0.29 
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Figure 111—Recent type of 2 K. V. A., 100,000 cycle Alexanderson alternator 


microfarad at the frequency mentioned, if no loading coil were used external to 
the machine. 

Another recent type of Alexanderson radio frequency alternator is the so- 
called “gyro alternator.” The designation is based on the similarity of bearings 
in the machine in question and those in a high speed gyroscopic compass. A 
heavy shaft is used, so that vibration at the “critical speeds” does not occur, these 
speeds being much higher ‘than those at which the machine is actually run. The 


use of ball bearings in this machine has simplified the construction. No auxiliary 
bearings are needed in this machine. 

Figure 112 shows one of these machines with belted driving motor and all 
auxiliaries needed for a complete radiophone equipment mounted on a base. The 
particular equipment shown has been used for the transmission of speech 160 


Figure 112—Recent General Electric Company-Alexanderson alternator of “gyro” type 


miles (250 km.). The alternator generates 33,000 cycles per second, which is 
transformed into 100,000 cycles (corresponding to a wave length of 3,000 m.). 
The 100,000 cycle energy is modulated by a magnetic amplifier which is con- 
trolled directly by a standard microphone. A description of the magnetic ampli- 
fier system of modulation follows under “Modulation Control Systems.” 
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Passing from the smaller machines, Mr. Alexanderson has had built a 50 
kilowatt, 50,000 cycle alternator (and very considerably larger machines are under 
test and construction), This machine is shown in Figure 113. The open circuit 
voltage of this machine and the transformer described below is about 550 volts, 
but the machine is normally operated at about 125 amperes and 400 volts. The 
rotor is similar to, although naturally larger than that of the smaller machines 
préviously described, but an extremely heavy and rigid shaft is used. The 
machine has proven capable of furnishing 85 kilowatts for brief periods. Oper- 
ating at 3,500 revolutions per minute, its bearings and shaft construction are similar 
to those of normal high speed turbines. The machine speed never attains the 
“critical speed” value, thus avoiding the necessity for auxiliary bearings. Because 


Figure 113—50 kilowatt, 50,000 cycle, General Electric Company-Alexanderson alternator 


of the very rigid shaft, the rotor is not measurably deflected by the magnetic 
field. “The thrust bearings for the collars shown at each end of the rotor shaft 
are held in position with a system of equalizers, which have for their object the 
avoidance of any possibility of binding in the bearings due to expansion of the 
shaft from change in temperature, and at the same time automatically draw up 
all slack in the bearings as they. become worn. ‘The equalizers are the heavy ' 
vertical columns and links shown in the photograph of the assembled machine. 

“The direct generation of radio frequencies by a machine working on the 
principle of a simple alternator is possible only by the use of a very low 
voltage winding. On the other hand, if the alternator windings were designed 
to be connected directly in series with an antenna, the ‘terminal voltage would 
be about 2,000 to 3,000 volts. Thus it is apparent that with this type of machine 
it is necessary to use a transformer between the machine and its output circuit. 
The alternator windings consist of thirty-two independent circuits connected to 
the same number of independent primaries of the transformer. The transformer 
has a number of secondary circuits which can be connected for various ratios 
of transformation between 4-to-1 and 24-to-1. Thus the alternator can be adapted 
to antennas of greatly different characteristics. The primary windings of the 
transformer are grounded in the middle, so that the greatest potential difference 
to ground on the alternator winding is one-half the voltage generated by one 
alternator circuit. 

“The transformer is a closely coupled one, the coupling coefficient being 0.95. 
In the phraseology of the alternating current designers, the transformer may be 
described as having about 30 per cent. magnetizing current and 30 per cent. total 
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leakage. Although the transformer has no iron core, it has a measurable core 
loss due to the eddy currents in the conductors caused by the magnetic flux. If 
it were not for these eddy currents, the efficiency of the transformer would be 
close to 99 per cent. ; as it is, the efficiency is about 95 per cent. This efficiency. is 
approximately constant between frequencies of 25,000 and 50,000 cycles, because 
what the transformer in one sense gains by the higher frequency, it loses on 
account of the higher eddy current accompanying that frequency. The numerous 
multiple circuits in the primary, as well as those in the secondary, are carefully 
transposed so as to make cross currents impossible between the different circuits. 
“While it appears that the most practical arrangement from all points of 
view is the one described, i. ¢., a low voltage winding and transformer, experi- 
ments have been made with windings distributed in such a way that larger slots 
can be used with room for more insulation. A sample machine of this type of 
3 K. W. output at 45,000 cycles was built, and a diagrammatic representation 
of the armature cross section and rotor is given in Figure 114. This generates a 
frequency three times as high as the one for which the slots on the winding are 
apparently designed. This method may 

be characterized as generating triple 

harmonics without the fundamental. 

The action is sOmewhat like that of a 

vernier, the flux through the stator pro- 

jections changing from that due to two 

. teeth on the rotor to that due to one 

tooth at three times the apparent fre- 

quency of the machine. While the 

characteristics of this machine have 


proven entirely satisfactory, in accord- 

ance with expectations, it is probable 

; that the original simple form of wind- 

Figure 114—Diagrammatic representation ing will be adhered to, because the con- 


of Alexanderson alternator for direct 


generator of triple frequency centration of large conductors with more 


current in one slot causes not only higher 
losses, but also a lower rate of heat dissipation and therefore less output can be 
expected from the same amount of material.” 

It may here be mentioned that the machines shown in Figures 110, 111, 112, 
and 113 have all been used for radio telephony in connection with further de- 
vices which will be described under “Control Systems.” The first was used 
principally by the National Electric Signaling Company in Mr. Fessenden’s tests 
between Boston and’New York (Jamaica), a distance of some 150 miles (240 
km.)._ This was, however; not a matter of regular communication, but rather 
of test work. The machine shown in Figure 111 has enabled quite regular com- 
munication between Schenectady and New York, the distance being 150 miles 
(250 km.). Even the smallest machine (of Figure 112) running on much reduced 
power, has enabled the same stretch to be bridged when suitable receiving appar- 
atus was employed. 

With the large machine shown in Figure 113, employing the magnetic 
amplifier controlling device to be described hereafter, the output was successfully 
modulated between 5.8 kilowatts minimum and 42.7 kilowatts maximum. This 
is, to date, the maximum amount of radio frequency energy controlled telephonic- 
ally by any means. 

This is the ninth article of a series on “Radio Telephony” by Pr. Goldsmith. In Article 
X, which will appear in the October issue, the author discusses the modulation of power 
by the human voice and the degree and stability of its control. The rating of radiophone 


transmitters is considered and the classification of control systems. In microphone trans- 
mitters the work of Seibt, Poulsen, Goldschmidt, Fessenden, Colin and Jeance is described. 
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A Digest of Electrical Progress 


Experiments with Iron and Steel Wires for Power Trans- 
mission—The Future Application of Electrical 
Power—An Electric Truck Garage—Wireless’ Phone 
for Train Dispatching—Government Nitrate Plants 











IRON AND STEEL WIRES FOR POWER TRANSMISSION 


: view of the enormous demands of the war upon the aluminum and copper 
industries we may yet witness the use of steel wires for the transmission of 
power. Not that such transmission can be carried on equally well by steel wires, 
but that the lack of material may cause engineers to adopt such systems for 
transferring power from point to point. 

In a recent issue of the Electrical World, the results of certain experiments 
conducted by L. W. W. Morrow of the University of Oklahoma are recorded, 
and it is shown that if necessary, it would be possible to use such metals 
at least over short distribution territory. 

The World remarks editorially : 

“War is a condition which necessarily interferes with normal 
conditions of supply in commodities. It is useless to cavil or repine 
at war prices. There would be no credit in being optimistic if the 
turning of a nation to warfare left all the industry and prices in the 
ordinary status quo ante bellum. The demands for the electrically- 
conducting metals tend to raise their prices to economically unattain- 
able values. If copper and aluminum are not at present available for 
conductors, the question arises of what can be found during the in- 
terim to meet immediate needs in electric transmission.” 

In the experiments of Professor Morrow, three kinds of wire were tested, 


namely: %4-inch E. B. B., %-inch Siemens-Martin steel, and 5/16-inch stan- 
dard Bessemer messenger copper cable. These were arranged in pairs on the 
pole line in such a way that the measurements could be made on the generator and 
the load-end of the line with the same instruments. 

The electrical test consisted of measuring the power input to the line, the 
impressed and terminal voltages, the line current, the efficiency of transmission 
and the regulation. Other measurements included that of the impedance, the 
effective resistance, the ohmic resistance and reactance. 

It is a well known fact that losses in copper or in aluminum wires depend 
only on the cross section at a given temperature, and such losses can be pre- 
calculated with the greatest accuracy, but in the case of a magnetic wire, such 
as iron or steel, the skin effect is very appreciable even at 60 cycles, and this 
depends to some extent upon the strength of the alternating current carried by 
the conductor. This is due to the fact that the skin effect depends upon the 
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permeability of the wire at a particulay frequency. Some of the results noted 
were as follows: 


“The effective resistance for a mile of wire or the resistance to 
60-cycle alternating current is not constant owing to skin effect and 
magnetic properties of iron. It increases rapidly until saturation is 
approached when it becomes almost constant. The Siemens-Martin 
cable did not show saturation effects. Its resistance increases less 
rapidly with current than that of the other wires tested and is higher 
than that of E. B. B. cable for currents less than 15 amperes, but less 
for currents greater than 15 amperes. The permeability also has a 
marked effect on the reactance, that of Siemens-Martin cable being 
much less than that of E. B. B. cable of the same size.” 

From the mechanical test, it is concluded that the greater strength of 


iron wire compared with the copper enables the use of longer spans and hence 
reduces the number of poles and power required. Therefore, the interest on 
investment saved may partly or wholly offset the inefficiency of transmission 
of iron wire. 

In the mechanical test of three types of cables, it was determined that 
Siemens-Martin wire has the lowest co-efficient of expansion and the greatest 
strength, and its resistance and reactance increase less rapidly with the cur- 
rent than for any of the other wires, and with heavy current, the resistance, 
reactance and impedance are individually less than the same values for other 
types of iron wire of the same size. At low current values, Siemens-Martin 


wire has higher impedance than resistance. 
The writer concludes: 


“On account of the effect of iron or steel on the electrical char- 
acteristics of alloys, it is doubtful whether better transmission can be 
obtained from the latter than with plain iron or steel wire. Conditions 
as to cost of copper, power to be transmitted, voltage, etc., will deter- 
mine the advisability of using iron instead of copper wire, and also 
will determine the type of iron wire which should be used.” 


THE FUTURE APPLICATION OF ELECTRICAL POWER 


BpeCey ine the indiscriminate erection of power plants throughout the 
United States without regard to future developments or cheaper means 
now available, C. W. Stone, in a current issue of the General Electric Review, 
calls attention to certain phases of the situation which should have the approval 
of electrical engineers at large. He mentions that there probably has never 
been a time where there has been more rapid development in the adaptation of 
electricity to given power purposes than in the last few years, which can be 
directly accounted for by the fact that manufacturers of this country have been ~ 
called upon to increase their facilities, and they have found the quickest and 
best way to secure this increased capacity was to make use of electrical power 
available from a central station. The word “power” as originally used in elec- 
trical industry referred to motors of different characters, but to-day the avail- 
able energy of the central station is put to other useful purposes such as elec- 
trical enameling, ovens, core baking ovens, electrical sherardizing, the heating 
of glue pots, electrical steel furnaces, electrical brass furnaces, hardening 
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furnaces, electrical welding and many other applications which cannot be eny. 
merated here. 


It would seem that this step-by-step adoption of electrical power would 
finally lead up to its universal application, and although there has been remark. 
able expansion in this direction, there is probably more work done to-day by 
hand power or by other mechanical means than by electrical power. 

The writer goes on to mention that one of the severest handicaps to further 
progress in this direction is the fact that two and even three frequencies of 
alternating current have been adopted as standard for electrical work. He 
mentions a few isolated developments which unfortunately have adopted the 
frequency of forty cycles and calls attention to the fact that any engineer who 
is recommending the installation of any new plant at this frequency is making 
a mistake which will some day cost the user a large amount of money to rectify, 

The standardization of frequencies is not the only standardizing work which 
should be undertaken, but is that which should have attention first. 

He urges that a definite program should be laid out to standardize the 
speeds of power motors and voltages for different grades of service. Too little 
attempt has been made in this direction. It has been the common method to 
develop a mechanical machine first and then fit a motor to it, but better results 
would be obtained by co-operative work, developing the machine and the motor 


as a complete unit and thereby eliminating a very large number of special motors 
which have proven expensive. 


Some of the handicaps which Mr. Stone tells us must be removed to make 
way for the universal application of electrical power are set forth as follows: 


“One of the essential features is that we should have universal 
frequency on our alternating current systems. Sixty cycles is more 
commonly used than any other frequency. Twenty-five cycles is prob- 
ably the next most commonly used frequency, but this frequency is 
largely confined to systems requiring other than alternating currents; 
in other words, twenty-five cycles is seldom used for any direct appli- 
cation, as it is usually converted into either low-voltage direct cur- 
rent or high voltage direct current. Consequently 60 cycle could 
be used just as well for this purpose. There are a few systems using 
33 cycles and still fewer using 50 cycles. There is no reason for 
the existence of either one and the sooner they are eliminated the 
better. 

“It would appear that the future development in this country 
should be to stop in some way indiscriminate building of small power 
houses, such as isolated plants, etc., and to start to develop a com- 
plete and continuous network of wires all over the country, not 
necessarily all owned and operated by one company ; on the contrary, 
a probably better arrangement would be to have individual distributing 
companies in each community large enough to support it, and then 
have large power generating companies scattered all over the coun- 
try in places where fuel can be most readily obtained, as well as 
water, labor, etc., all these power generating stations being inter- 
connected and exchanging power as the demand for power in the ad- 
jacent neighborhoods’ develops. Operating in such a manner would 
mean that power could be produced for far less than it can be at 
present, both on account of the great reduction in fuel costs and also 


in capital investments. Also, there would be additional saving in 
labor.” 
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AN ELECTRIC TRUCK SERVICE GARAGE BY A PUBLIC 
LIGHTING CORPORATION 


OW the Commonwealth Edison Company of Chicago, IIl., proposes to en- 
large its electrical service department to include a garage for the super- 
vision and maintenance of electric trucks, is the subject of an article by E. W. 
Lloyd, general contract agent, in a recent issue of the Electrical Review and 
Western Electrician. The decision to supply this service was the outcome of 
observation of the problems involved, especially those of cost and maintenance. 
A large service station is being erected at Jackson Boulevard and Morgan 
Street, practically in the heart of the trucking center. This building will be 
complete by the end of the summer and will accommodate one hundred trucks. 
If the service proves successful, additional space will be provided in the same 
neighborhood. Additional service stations are contemplated as the project 
develops. 

A comprehensive system has been laid down whereby the customer will be 
enabled to determine in advance the operating cost of any particular type of 
electric truck or fleet of trucks. Only new trucks will be accepted in the service. 
The rate for each size, equipped with a standard battery, will be a flat figure 
per annum payable monthly in twelve equal parts. Trucks equipped with bat- 
teries of larger size than the standard, will be charged for at proportionally 
higher rates. The service proposed will provide for renewal of battery, tires, and 
mechanical parts when they wear out. In fact, the customer’s vehicle will be 
practically as good as new at the end of the contract period, except for such 
depreciation as may have taken place in the non-wearing parts. If this project 
is successful, it will undoubtedly be taken up by other cities throughout the 
country. It should result in a great stimulus to the electrical vehicle industry. 

The service contemplated is outlined as follows: 

“The proposed service will naturally first cover the ordinary 
garaging or storage, including the cleaning and care of vehicles. 
Secondly, it will include the supply of energy for charging the battery 
and in the third place it will provide for the maintenance or upkeep 
of the wearing parts of the vehicle, including tires, battery and mechan- 
ical parts. 

“The maintenance will cover minor repairs of all kinds as well 
as the renewal of tires and battery when worn out. It will also in- 
clude painting of the body at specified intervals, and provide for 
retouching and varnishing at intermediate times. 

“Such service will obviously relieve the customer of administra- 
tive expense and the cost of supervision, both direct and indirect, 
which he would have to bear if he operated the vehicles in his own 
garage. It must be understood that the owner pays the drivers’ wages, 
insurance, and the cost of damage by accidents.” 

A specially qualified staff for the development and conduct of this service 
will be employed. Commenting on this, the writer says: 

“Salesmen, supplemented by transportation engineering service, 
will be able to present to prospective customers having large horse- 
truck equipments, facts and figures which will satisfy them as to their 
present expense, and will subsequently present statements which will 
prove the reduced expense to be effected by substituting electric trucks 
for these horse equipments.” 
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It is remarked that this undertaking is not only the broadest of its kind, but 
it is intended to eliminate the difficulties experienced in other partial service 
systems. 


WIRELESS TELEPHONE FOR TRAIN DISPATCHING 


F the series of tests about to be carried out by the Public Service Company of 

Northern Illinois in respect to the use of wireless telephones for load dis- 
patching prove satisfactory, it is quite likely that one set will be installed in the 
system operator’s office at the Joliet, Ill., generating station, and another will 
be placed in the company’s generating station at Blue Island, Ill. It is hoped 
to use the instruments to facilitate load dispatching in event of any emergency 
that may be occasioned by failure of the company’s private metallic-circuit line. 
As reported in a recent issue of the Electrical World, twa wireless telephone 
sets suitable for communicating between stations 150 miles apart have been pur- 
chased and are being tested with the co-operation of the United States Navy 
Department. While it is thoroughly understood that the Government will not 
permit the use of wireless telegraph and telephone equipments except under its 
own supervision, these tests are’ being made to determine its practicability when 
conditions will permit its use. The probable extensions of the service are com- 
mented upon in the Electrical World as follows: 

“If the unit proves practicable in these. locations, their use will 
probably be extended to other important switching centers. The use 
of the radio telephone rather than the wireless telegraph was favored 
by the Engineering Department of the Public Service of Northern 
Illinois because the instruments can be used without a knowledge of 
the Continental Morse Code and because it is possible to transmit mes- 
sages with greater speed by telephone than by telegraph.” 


NITRATE PLANTS TO BE BUILT BY THE UNITED STATES 
GOVERNMENT 


HE following statement has been authorized by the Secretary of 
War: 


“By direction of the President certain plants will be immediately 
constructed for the production of nitrates from atmospheric nitrogen. 
The plants to be constructed do not involve the use of water power, 
but use a process which is a modification of processes previously 
known, and the total expenditure involved ‘in these projects is about 
$4,000,000. Nothing further can be said at this time about the pro- 
cess or the location of the works which are about to be constructed. 
Of the total amount appropriated by Congress—namely, $20,000,000 
—substantially $16,000,000 remains undesignated as to its expendi- 
ture by the President. 

“The committee, consisting of the Secretaries of War, Interior 
and Agriculture, to which the President referred the question of the 
selection of a site or sites for the development of water power, has 
made no report to the President on that subject, but is engaged in the 
making of further engineering studies, and the subject is temporarily 
closed to further discussion by localities and communities desiring to 
be considered as possible sites for the plants.” 
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THE USES OF ELECTRICITY ABOARD SHIP 


The broadening use of electricity on all types of vessels, sailing, freight 
and passengers, irrespective of tonnage, is treated at length in a recent issue 
of the Electrical Review. At first, the use of electrical current was confined to 
the higher class of passenger steamers and naval vessels, but gradually it has 
been extended to include all vessels except those of small tonnage used strictly 
for sailing purposes, and even many of this class have found it convenient 
to install an electric lighting plant for operation of hoists, for ventilation and 
other purposes. 

Chief among the uses of the electric current beyond that of lighting, are 
the operation of the searchlight, the operation of radio telegraphic apparatus, 
and the running of miscellaneous power apparatus. It is remarked: 


“In order of development, the searchlight is the oldest application 
of electricity on shipboard, naval vessels being among the first to em- 
ploy it soon after the arclight generator came into being nearly fifty 
years ago. Electric incandescent lighting followed some fifteen years 
later and now is utilized almost exclusively for general lighting on 
all kinds of watercraft from small pleasure launches to ocean grey- 
hounds and superdreadnoughts. Electric motors came into use for 

‘ various power purposes gradually, at first on naval ships and later on 
merchant steamers; now they are employed for a great variety of 
machinery driving, from electric fans to the main propellers, especially 
on navy boats. Wireless telegraphy received its first application on 
shipboard barely twenty years ago. Its progress has been so rapid that 
now it is in practically universal use on all ships except these making 
short coastwise runs or sailing on interior waterways. Electric cook- 
ing and baking have in recent years been introduced extensively on 
navy ships where their safety and reliability have won such recognition 
as to bring about their use on other vessels also.” 

The problems encountered in the illumination of vessels vary widely, 
depending chiefly upon the service in which the vessel is engaged. Launches, 
ferry-boats and bulk-cargo carriers are the present special problems which 
require new means of solution. 

The problem is especially complicated by the low-head room nearly always 
available, except in the large rooms which sometimes extend through two or 
more decks. In these cases, it is possible to employ large lighting units scien- 
tifically designed and yet attractive fixtures which will secure a very economical 
but pleasing installation. 

Many parts of a vessel not generally open to passengers require artificial 
lighting at all times, especially in the engine and boiler rooms, purser’s office, 
etc. Electric lighting of these quarters is the only safe, reliable and economical 
method available, and so far the tungsten lamps have proven especially suit- 
able on account of their economy as compared with the carbon lamps which 
are still considerably used aboard ship. Fire rooms are now being equipped 
with large gas lamps of the tungsten type up to 250 watts, with very good 
results. On open decks or other places where lamps are exposed to the wash 


or spray of the sea or to considerable dampness or vapor, it is customary to 
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employ weatherproof or vaporproof fixtures, Safety in navigation also demands 
certain so-called running lights which include red and green lights on the port 
and starboard sides of the vessel and white lights on the mainmast which must 
be kept burning under a heavy penalty. If such lamps are equipped with 
some such safeguard as tell-tale lamps, the officers are assured of full com- 
pliance with the law. 

Searchlights have been provided most liberally on navy vessels, which not 
only have been of considerable aid in naval routine, but also for navigation, 
signalling and for use in docking, coaling and provisioning the ship at night, 
Before the event of radio communication, powerful searchlights of the carbon 
type were employed for signalling over distances of fifty miles. It is men- 
tioned that the most important development in powerful searchlights have been 
made in recent years, such developments being due principally to Henrick Beck 
of Germany and E. A. Sperry of New York City. 

Commenting upon the expansion of the use of radio aboard ships in the 
past ten years, the Electrical Review says: 

“It is only twenty years ago that the first experiments in wireless 
communication between a ship and shore were conducted. It took 
several years before the system was perfected enough to bring about 
its commercial use on shipboard. Since 1901 the developments have 
been fast and far-reaching, the range and reliability of radio signals 
being steadily improved. It was recognized quite early that probably 
the chief field of usefulness for wireless telegraphy would be as a 
means of communication between ship and shore stations and between 
ships at sea. The value of such service was gradually being demon- 
‘strated, but it was not until January, 1909, that a most spectacular 
proof was made of its value in saving life. The steamer Republic, 
after a collision in the Atlantic, succeeded in calling assistance by 
wireless, with the result that all her passengers and crew were saved 
before the vessel sank. This event aroused the whole world and soon 
afterwards legislation was enacted by the leading countries requiring 
important ships to be equipped with radio apparatus.” 

Mention is made of the fact that since July 1, 1911, all vessels leaving 


American ports were required to be equipped with radio apparatus, capable of 
transmitting and receiving over a distance of 100 miles by day or night. Later 
this act was amended to apply to all vessels navigating the ocean or the 
Great Lakes, carrying fifty or more persons (passengers, crew or both) except 
vessels plying between ports less than 200 miles apart. An auxiliary source of 
power was also required, which is usually a storage battery capable of operating 
the motor generator for obtaining alternating current. An auxiliary engine 
may be used as an alternative. Efficient and direct communication, however, 
between the operator in the radio room and the bridge must be maintained at 
all times. It is shown that safety is the first advantage resulting from radio 
equipment. Not only is the vessel enabled to call for assistance in case of 
disaster, but it is enabled to assist other vessels within range. 

It is pointed out that an electric fan was one of the first applications of 
electricity aboard ship, the appealing feature being that it required but small 
current. It was found very useful on passenger vessels. The naval authorities. 
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however, were the first to observe that an electric motor could be employed to 
advantage where a small steam engine, due to the immense length of piping 
required, was out of the question. 

Countless needs for power aboard naval vessels arose, such as for turning 
of turrets, gun pointing, ammunition hoisting, operation of water-tight doors 
and hatches, driving of workshop machinery, refrigerating machines, etc. For 
such work it became very desirable to employ electric motors which have now 
reached such a stage of perfection that they can withstand extremely severe 
and exposed conditions without harm. In fact, such motors as are to be ex- 
posed to the weather are tested for water-tightness by a hose stream at a pres- 
sure head of thirty-five feet which is held ten feet from the motor. They will 
only pass official inspection if they will withstand this powerful stream without 
leakage. 

Another recent application of electricity aboard ship is that of electric 
propulsion. Ship propellers operate at highest efficiency at speeds of eighty 
to 125 revolutions per minute, but the steam turbine proves most economical 
at speeds varying from 2,000 to 3,600 revolutions per minute. It became neces- 
sary to reduce the speed of this propeller by gear reductions. That the advan- 
tages of electric current excel the geared drive is emphasized by the, writer as 
follows : 

“Gear reductions have been used, but in comparison with them 
electric propulsion has advantages under certain conditions, especially 
on large battleships or cruisers that must be capable of running eco- 
nomically under wide ranges of speed. With electric propulsion, the 
main turbine drives a direct connected three-phase generator which 
supplies energy to special induction motors that drive the propellors. 
On a large vessel there results marked economy of room and weight, 
greater efficiency, and much simpler and more responsive control that 
is of special value in maneuvering. The vessels equipped for electric 
propulsion have given excellent accounts of themselves so that this 


method of driving is likely to be extended.” 

It is also shown that electric cooking eliminates the fire hazard because 
many fires have broken out aboard ship on account of the spilling of grease over 
an open fire causing an instant blaze which is extremely difficult to extinguish. 
Some of the more important advantages of electric cooking aboard ship which 
have been recognized by our Navy where it is employed extensively are as 
follows : 

“Saving of floor space, cleanliness ; elimination of the handling of 
wood, charcoal, coal and ashes; confining of the heat to the electric 
range and oven and avoidance of excessive heating of the kitchen; 
comfortable working conditions for the chef and his assistants ; avoid- 
ance of smoke and gas; more rapid cooking operations in the case of 
broiling, frying, roasting and baking, which can be done more speedily 
on an electric range than on a coal or wood range ; more palatable and 
savory food, because the cooking is under perfect control and not 
subject to an unreliable fire in the stoves; less waste of food, due to 
spoilage and shrinkage.” 

Reviewing the matter in its entirety, it would seem that the Navy man of 
the future will have to be highly trained in electrical matters, and that his 
technical training will by no means be sub-ordinated to his nautical training. 
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Wireless Class for Women 


Under the Auspices of the 
NATIONAL AMATEUR WIRELESS ASSOCIATION 


I» order to facilitate the study of wire- 
less among women, the Wireless Class 
for Women, which was formed at Hunter 
College, New York City, under the di- 
rection of the National League for Wo- 
man’s Service, will in the future be con- 
ducted under the auspices of the National 
Amateur Wireless Association. Follow- 
ing requests for instruction in wireless 
from persons throughout the United 
States, arrangements have been made to 
establish a preparatory course in the art. 
The salient features of the plan follow: 


Tue Wiretess Ace will publish in month- 
ly instalments a preparatory wireless 
training course. 

The course will be conducted by Elmer E. 
Bucher, instructing engineer of the Mar- 
coni School of Instruction, New York City. 

The monthly instalments will be in a form 
similar to the lectures Mr. Bucher delivers 
to the students in the Marconi School. 

These lessons will give the essentials of 
the art in condensed form. However, they 
will be sufficiently complete to enable stu- 
dents to acquire the necessary practical 
knowledge and ability to operate sets in 
the shortest possible time. They will 
include every detail that the prospective 
operator will need. 

The course will be complete, beginning 
with exact elementary instruction and 
leading, step by step, to the more difficult 
phases of wireless. 

Diagrams and illustrations will accompany 
each instalment of the course. Wiring 
diagrams, beginning with the most ele- 
mentary circuits, and gradually leading up 
to the more complicated cnes, together 


with illustrations of apparatus and the 
various parts, will be published. The les- 
sons will be in logical order, in order that 
students may easily grasp the instructions, 

The text relating to each diagram will be 
brief. Minute instructions will be given 
in regard to apparatus and equipment and 
the care, maintenance and operation of 
stations, together with the operation of 
sets under ordinary and extraordinary con- 
ditions, 

This course was designed to prepare ef- 
ficient woman wireless operators for ser- 
vice at stations conducting Government or 
commercial radio traffic. 


Any student who applies herself con- 
scientiously and consistently to the study 
of wireless as outlined in this course will 
be able to equip herself for a profitable 
vocation. She will also be in a position 
to render valuable service to the nation. 


After mastering the fundamentals and re- 
ceiving the preparatory training, students 
who desire to do so may take a supple- 
mentary intensive finishing course, without 
additional charge for tuition, at Hunter 
College. 


The cost to the student of the preparatory 
course is as follows: 

Registration fee, $1.00. 

Tue Wrretess Ace for one year, con- 
taining Mr. Bucher’s lecture course, 
postpaid. 

Head telephones, buzzers, keys, two dry 
on required by students for practice, 
7.50. 


Additional text books as they may be re- 
quired. Practical Wireless Telegraphy, 
cloth bound, 330 pages, fully illustrat 
62 by 9, $1.50, postage extra. 

“How to Pass U. S. Government License 
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Examinations,” paper bound, fully illus- 
trated, 7 by 10, 50 cents, postage extra. 

All communications should be addressed 
to Mrs. Herbert Sumner Owen, Director 
of the Women’s Division of the National 
Amateur Wireless Association, Hunter 
College, Lexington Avenue and 67th Street, 
New York City. 

All checks and post-office money orders 
for registration fees, equipment and ap- 
paratus should be made out to the regis- 
trar of Hunter College. 
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The Wireless Class for Women now 
numbers five divisions, averaging twenty-~ 
five’members each. A number of ex- 
perienced operators have applied for ad- 
mission. Radio Aid Van Dyke, sta- 
tioned at the New York Navy Yard, lec- 
lectured to the class recently. He 


called attention to the fact that while a 
satisfactory speed in code and a knowl- 
edge of the technical side of wireless are 


At the Marconi School of Instruction man and woman wireless students work side by side 


Mrs. Herbert Sumner Owen, who was 
formerly national chairman of wireless 
of the National League for Woman’s 
Service, has resigned from the League 
to become the director of the Women’s 
Division of the National Amateur Wire- 
less Association. This new affiliation 
will make possible the nationalizing of 
an opportunity in wireless for women. 
Mrs. Owen expects to develop the plans 
of the Division so that help and advice 
can be offered those who are ambitious 
to take up the art, either as a patriotic 
service or as a means of earning a liveli- 
hood. 


essential, there are other qualifications 
in a student which are quite as neces- 
sary, and in some ways more valuable. 
He emphasized the fact that to be a suc- 
cessful operator the student should have 
steady nerves, good judgment, an alert 
mind and a capacity for handling un- 
usual situations. 

Students ambitious to take up wireless 
with the aim of utilizing their knowledge 
in the national service will find the in- 
tensive course of great aid. Preliminary 
details regarding this course were pub- 

(Concluded on page 954) 











‘ Experiménters’ 


FIRST PRIZE, TEN DOLLARS 


A Panel Type Transmitter With 
Interesting Features 


Now is the time for amateurs to pre- 
pare for. the grand opening which is to 
come sooner or later. Attention for the 
present should be given to the transmit- 
ting apparatus which, as is well known, 
requires more thorough construction 
than any other part of an amateur’s 
equipment. I have designed a panel 
type transmitter which, although it is 
not much different from the average, 
has a few points that might be of in- 
terest to the owner of a first class set. 

In my station the transmitter is located 
en the ground floor, which permits the 
use of a very short earth lead, a most 
important factor in an efficient trans- 
mitter. My panel is constructed after 
the dimensions shown in the accompany- 
ing drawing, but it can be made smaller 
to suit the wish of the builder, if de- 
sired, 

The panel board is made of 34-inch 
white-wood glued together in strips. 
After it is completed, it is sandpapered 
and given a coat of shellac or varnish, 
the operation being repeated after each 
coating, using a finer grain of sandpaper. 
The last coat usually gives a very high 
finish. The panel is 2 feet from the floor 
and is supported by two two-by-four’s 
turned edgewise; that is, the 2-inch side 
faces the panel. Upon the lower end of 
the panel is mounted a small shelf sup- 
ported by iron brackets to hold the send- 
ing transformer and condensers.” It is 
intended that the panel be located near 
the receiving operator. I have numbered 
the working parts, 1, 2, 3, 4, 5, 6, 7, etc., 
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and the function of each part of the ap- 
paratus will be explained. 

No. 1 is the hot wire ammeter and 
No. 2 is a small single pole single throw 
switch that cuts the ammeter in or out 
of the circuit while testing. No. 3 isa 
rubber knob on which is fastened a rod 
to adjust the coupling between the closed 
and open oscillatory circuits. The pri- 
mary of the oscillation transformer is 
stationary and is fastened to the back 
of the panel with good insulators, while 
the secondary can be adjusted by sliding 
No. 3 in or out. 

No. 4 is a simple rotary changeover 
switch to change from receiving “R” 
(marked on the panel) to sending “S.” 
This is a large brass or copper switch 
arm fastened to the center rod and must 
be short enough so it will swing clear 
of No. 3. The receivers for this switch 
arm are made of heavy spring brass or 
copper clips, like those used on the big 
knife switches, and should be well in- 
sulated from the panel board. Nos. 5 
and 6 are the large size snap switches. 
No. 5 opens and closes the circuit to the 
sending transformer and should be left 
in the “on” position all the time while 
transmitting, while No. 6 starts the ro- 
tary gap. 

These switches can be of the knife 
type, but the snap type takes up less 
room and is quicker to operate. The ro- 
tary gap is shown in No. 7. The disc 
extends through the panel so that it can 
be adjusted and watched. At No. 8 are 
shown single pole single throw switches 
for adjusting the capacity of condensers 
No. 9. These condensers are of the 
Murdock moulded type, each having 
capacity of .0017 microfarad. Four to 
six are generally used, but extra ones cam 
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be cut in by the switches in case one 
burns out. No. 10 is the sending trans- 
former with a variable input which can 
be regulated by the small switch located 
on the front of the box. Referring to 
the side plan, P is the primary of the os- 
cillation transformer and S is the secon- 
dary. R shows the side view of the ro- 
tary switch and how the arm fits into 
the clip. The two-by-four is shown at 
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leads, which should be made of wide 
brass or copper strips. At points where 
the leads go through the board, very 
thick porcelain tubes are employed which 
should be cut a little longer than the 
thickness of the panel boards. Great 
care should be taken not to run the 110- 
volt wires parallel to the high potential 
wires as this is apt to cause “blowouts” 
and “kickbacks.” In my case the panel 
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Drawing—First prize article 


A, which runs to the top of the panel 
board, but is not shown in the drawing 
as it would obstruct the other apparatus. 
The rest of the drawing is self-explana- 
tory. 

As will be noted, the set in this panel 
type is very compact and will come in 
handy for “short leads” so important to 
maximum efficiency. All wiring on the 
rear of this panel should be carefully 
insulated, especially the high potential 


board is set up very close to the wall, 


but I found that I could not get back of 
it very weli to oil the motor, etc. There- 
fore I put the entire panel on heavy 
hinges so it could be swung around for 
adjustment. 

If other amateurs decide to build a 
set like this one, I should like to hear 
from them. 


Harry R, Hick, Rocky Hill, Conn. 
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SECOND PRIZE, FIVE DOLLARS 


The Construction of a Compact Un- 
damped Wave Receiving Tuner 


A receiving tuner which will respond 
to waves of 12,000 meters when connect- 
ed* to an aerial 200 feet in length is 











fig. 2 











Dtawings—Second prize article 


shown in detail in Figures 1, 2 and 3. 
The receiving transformer is not only 
very small, but it requires no loading in- 
ductances and employs but three variable 
condensers. 

It is to be especially noted that multi- 
layered windings are employed in both 
the primary and secondary windings, 
such windings being made in grooves 
and wound irregularly to reduce the ef- 
fects of electrostatic capacity between 
turns. 

Figure 1 shows the general construc- 
tion of the primary winding which is 
identical with the secondary winding 
except the size of the wire. These wind- 
ings are not arranged to be telescoped, 
one within the other, but in fact, the 
tightest coupling is obtained when the 
windings are “end on.” ; 

The primary and secondary forms are 
made of wood. They are 6% inches in 
length, 414 inches in diameter, with 12 
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grooves 3gths of an inch in depth, 4th 
of an inch in width and %th of an inch 
apart. These are, of course, cut in on 
a wood turning lathe. A 2-inch hoje is 
cut through the entire length of the core 
to permit the running of taps from the 
windings to the switch. 

The end supporting blocks are \%th- 
inch stock, 5 inches square, which are 
fastened to the cylinders with 14-inch 
oval headed brass screws. The con- 
structor should drill a small hole through 
each tube at the bottom of every groove 
to admit a tap connection, as shown b 
dotted lines in Figure 1. 

The primary tube should be wound 
with seventy-five turns of No. 28 S.C.C. 
in each groove and a wire extended from 
the hole of each groove to the taps of a 
multi-point switch as shown. 

The secondary winding has 1,200 turns 
of No. 32 S.C. C. wire which is wound 
on the second cylinder, 100 turns being 
placed in each groove. Taps are taken 
from this winding as from the primary 
winding, 

The construction of the multi-point 
switch should be noted. A semi-circular 
piece of 1% inches. radius and %th of 
an inch in thickness is screwed to one 
end block of each coil to support the 
switch and contacts. Twelve %th-inch 
contact studs are mounted on a radius 
of 1% inches. These are connected with 
the taps from the winding which are 

















Figure 3—Second prize article 


brought through an insulating bushing 
behind the semi-circle, as in Figure 2. 
The construction of the switch will 
be clear from Figure 2 wherein it will be 
noted that the lever is held between a 
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threaded washer and a rubber rod which 
is also threaded. Enough play is allowed 
between the washer and the screw head 
so that the mechanism will revolve 
freely. 

The hard rubber rod is 4th of an inch 
in diameter and 9 inches in length with 
a control knob mounted on it for the con- 
tact lever. There is an advantage in the 
use of a long switch handle as shown, 
because the circuits of the transformer 
are not thrown out of resonance by the 
capacity of the body of the manipulator. 
Both primary and secondary coils are 


AMATEUR DEPARTMENT 


931 


THIRD PRIZE, THREE DOLLARS 


How to Make an Automatic Antenna 
Change-Over Switch 


The accompanying drawings, Nos. 1 
to 7, show in detail the construction of 
an aerial change-over switch operated 
by magnetic solenoids which are ener- 
gized by 110-volt direct current. A 
switch of this construction may be 
mounted on a switchboard on the op- 
erating table or at any point convenient 
to the associated apparatus. It is manip- 
ulated by two push buttons, preferably 
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Drawings—Third prize article 


covered with a sheet of hard rubber 
1-64th of an inch in thickness. They are 
placed end to end when in use, the 
coupling being varied by moving one 
away from the other. Very loose 
coupling may be employed when atmo- 
spheric electricity is especially severe. 
With an apparatus of this kind I have 
heard Darien, Isthmus of Panama, with 
the primary and secondary separated by 
as much as eight feet, and also various 
arc stations in the United States. I have 
also obtained good signals from “O U I” 
and “P O Z.” 
James B. Armstronc, New York. 


placed near the transmitting key. By 
pressing one of these buttons, the switch 
is drawn to the sending position and by 
pressing the opposite button the switch 
is changed to a receiving position. It 
ean also be fitted with auxiliary contacts, 
as shown, for closing the power circuit 
through the rotary gap motor and the 
primary winding of the transformer. 

As shown in Figure 1, the switch is 
made of copper with a piece of hard 
rubber riveted to the under. side on one 
end. Care should be taken to have the 
rivets well towards the center so that 
they do not come in contact with the 
clips. 
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The standard on which the blade is 
fastened is made of hard rubber and is 
bolted to the blade with two brass bolts, 
as shown in Figure 1. As can be seen 
from the diagram, the shaft is fastened 
to this standard in a way that it will not 
touch the blade. 

The construction of the high tension 
clip is shown in Figure 2, The two sec- 
tions of the clip are of copper, insulated 
from each other and the base on which 
they are mounted is made of hard rubber. 
A bushing 3/16ths of an inch in diameter, 
13/16ths of an inch in length, with a 
Yeth-inch bore, is inserted to insulate the 
two sections from the bolts which hold 
the clip to the switchboard. These two 
sections should only make contact when 
the switch blade is not between them. 
Two fibre washers insulate the heads of 
the bolts from the clips. In order to 
fasten on lugs for the leads, the side of 
each section projects on the opposite side 
of the clips, as the diagram clearly shows. 
It is preferable to solder the leads to 
these extension clips. 

The clip for the receiving side of the 
switch is shown in Figure 3. It is built 
exactly like the high tension clip with the 
exception that no insulation is required 
between the two sides. The standard on 
which the clip is mounted is of hard rub- 
ber and instead of a section of hard 
rubber being placed in between the two 
clips, a piece of copper is used. They 
are held through the switchboard by 
means of Y%th-inch bolts. 

The construction of the power clip 
is nearly like that of the high tension 
clip with the difference that the two sec- 
tions never come in contact, except when 
the blade is between them. The power 
clip closes the circuit of the rotary gap 
motor through the transformer when the 
switch is in the sending position and 
opens these circuits in the receiving po- 
sition. 

The two solenoids which operate the 
blade are identical in construction, The 
dimensions are shown in detail in Figure 
4. A spool is made out of hard ritbber 
or fibre tube with two circular ends of 
hard rubber or fibre. Both spools are 
wound to about 1-16th of an inch from 
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the edge of the end pieces, with No, 22 
double cotton-covered magnet wire, 

The mechanism of the shaft and arma- 
ture is shown in Figure 5. The shaft is 
made of 3/16th of an inch round brass 
threaded on one end for about % inch 
and on the other end for about 34ths of 
an inch. It is 2 inches in length. The 
switch blade is held against the switch- 
board by a spring slipped over the shaft 
and placed between the switchboard and 
the arm. The arm to which the two 
armatures are fastened is made of brass 
and is %ths of an inch in width and th 
of an inch in thickness. It is cut so that 
the two halves are at an angle of 150°, 
Each half is 2 inches long. In the center 
a 3/16th-inch hole is drilled to fit the 
shaft. One-half inch from each end is 
bored a %th-inch hole to which the arm- 
atures are fastened. 

The two armatures which slide in and 
out of the solenoids are 3/16ths of an 
inch in diameter and are made of soft 
iron. At one end of each a 1/16th-inch 
slot is cut to a depth of 4th of an inch. 


A hole 1/16th of an inch in diameter 
is bored %th of an inch from the end at 


right angles to the slot. Two small con- 
necting rods connect the armatures to 
the shaft arm so that they move in and 
out of the solenoids easily and without 
jamming or sticking. The construction 
of these pieces is shown in detail in 
Figure 5. 

To mount thé switch on a switchboard 
or table, a line is drawn horizontally to 
the bottom edge. With a center any- 
where on this line, circumscribe a circle 
having a diameter of 5 inches; inside of 
this circle and with the same center, 
draw another circle having a radius of 
2 11/32 inches. Taking the point where 
the outer circle intersects the line on the 
left as a center, and with a radius of 
134ths inches, make a mark on the outer 
circle in the three places as shown in 
Figure 7. At the point where the inner 
circle intersects the horizontal line as a 
center and with a radius of 1% inches, 
mark off the points as shown in Figure 7. 

At the point just located, holes %th of 
an inch in diameter are drilled, and the 
contact clips are bolted in place. The 
high tension clip is placed in the upper 
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Figure 1—Fourth prize article 


left hand quarter of the circle and the 
receiving clip in the lower right hand 
quarter. The power clip is placed in the 
lower left hand quarter. A 3/16th-inch 
hole is drilled in the center of the circle 
through which the shaft is placed. The 
end of the blade which has the ‘hard 
rubber fastened to the under side is the 
one which goes into the high tension 
clip. 

The antenna is connected to the upper 
section of the high tension clip and the 
lead to the sending set is connected to the 
lower section. When the switch is in the 
transmitting position, these two sections 
touch one another and the blade makes 
contact betwegn the two sections of the 
power clip, thereby closing the circuit to 
the motor. 

When in the recefVing position the 
blade makes contact with the receiving 
clip and the antenna section of the high 
tension clip only. The diagram of con- 
nections is shown in Figure 6. 

The two solenoids are fastened to the 

under side of the table or the back side 


of the switchboard by straps of brass so 
that they are parallel to each other, and 
so that when one armature is entirely 
inside one solenoid, the other armature 
is only about halfway in the other. The 
leads from the solenoid are extended to 
push buttons as shown in Figure 6. 
HERMAN E, WERNER, Ohio. 


FOURTH PRIZE, SUBSCRIPTION 
TO THE WIRELESS AGE 
A Compact Receiving Set For Damped 
Waves 

Readers desiring to construct a receiv- 
ing set fitted with a crystal detector will 
probably be interested in the design I 
herewith propose. The accompanying 
drawings represent an apparatus having 
the unquestionable advantages of selec- 
tivity and sensitiveness, both of which 
are important characteristics of a com- 
pact receiving tuner. As will be ob- 
served in Figure 1, the set includes the 
aerial, A, the loading coil, %, fitted with 
a 12-point switch, C', and one variable 
condenser, K’, which can be placed in 
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several positions in the tuning circuits 
by means of the change-over switch, C-2. 

When the switch, C-2, is in the posi- 
tion, 1, the condenser, K-1, is in series 
with the primary circuit which makes 
the whole circuit responsive to short 
waves ; when it is in the position, 2, it is 
in shunt across the tuning coil to in- 
crease the possible wave-length adjust- 
ments of this circuit. The inductance of 
the primary portion of the tuning coil, B, 
is adjustable by means of a two 3-point 
switch, C-3. 

The inductance of the secondary cir- 
cuit of the coil, B, is adjustable by two 
three-point switches, C-4 and C-5; the 
circuit further includes three good crystal 
detectors, D-1, D-2 and D-3, which are 
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Holes are drilled in the panel to re 
ceive the contact points, as shown in 
Figure 2. One way of constructing the 
multi-point switch is shown in Figure 4, 
A hard rubber knob, R, is attached to the 
shaft of the switch as indicated. Switches 
of this type can be purchased direct from 
the manufacturer, but in the event that 
they cannot be purchased, it will be 
necessary to drill the panel accordingly. 

A tuning coil, B, is made of a card- 
board tube 11 1/5th inches in length by 
3 3/5th inches in diameter wound with 
345 turns of No. 22 S.S.C. wire. Taps 
are taken off all the turns and connected 
to the switches, C-3, C-4 and C-5, in the 
following order. The first tap is con- 
nected at the first point of the switch, 
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Drawings—Fourth prize article 


cut into the circuit by the switch, C-6. 
A pair of good telephone receivers, E 
and E’, are connected in shunt across the 
detector and a fixed condenser, K-2, 
which is adjustable in large steps by 
means of the four-point switch is con- 
nected in series. 

The case shown in Figures 2 and 3 
has overall dimensions of 12 inches by 
8 inches by 8 inches and it is preferably 
constructed of hard wood approximately 
1/3rd of an inch in thickness, The ver- 
tical rectangular back, F, is made in the 
form of a slider so that it can be readily 
removed to give the manipulator access 
to the connections. The panel, P, on 
which these switches are fastened is a 
piece of mahogany 12 inches by 18 
inches, but if the apparatus is used in 
damp climates, it is preferable to have it 
of Ebonite or Bakelite. 


C-3; the second five turns thereafter at 
the beginning of C-4; the third at the 
beginning of C-5; the fourth at the be- 
ginning of C-3; the fifth at the second 
point of C-4, and so on to the sixty-ninth 
connection. To explain at greater length, 
the sixty-nine taps will cover the entire 
345 turns. Each switch controls fifteen 
turns and very precise adjustment can 
be obtained if the loading coil is properly 
employed, likewise the variable con- 
densers. 

Two wooden discs, as shown at D in 
Figure 4, are glued in the end of the _ 
tube which is fastened horizontally in 
the box by two screws at the center 
(Figures 2 and 3). 

The loading coil, S, is constructed in . 
the same manner. The tube is %th of 
an inch in length by 3 and 1/5th inches 
in diameter, wound for 7 inches with 
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No. 24 S.S.C. wire. It will have ap- 
proximately 264 turns. Taps are taken 
off at each twenty turns and connected to 
the eleven points of the switch, C-1. 
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Figure 4—Fourth prize article 


This coil is placed vertically in the box 
(Figures 2 and 3). 

It is found of great value to construct 
the condenser, K-1, so that it can be ad- 
justed progressively. The type of ro- 
tary variable condenser which is sold by 
the average manufacturer will fulfil the 
requirements. It generally has a maxi- 
mum capacity of .001 microfarad. To 
mount it on the panel, a large hole of 
the diameter of the condenser container 
is drilled in order that it may be fastened 
to the front of the panel. 

The switch, 2, is one of the ordinary 
type; in fact, it is the type of reversing 
switch used in telegraph work. The de- 
tails are shown clearly in Figure 4. Two 
holes are drilled at either end of the 
brass strip, L, to slip over the shaft. 

The condenser, K-2, may be of fixed 
capacity, but to obtain the very finest 
adjustment of the circuit, it is preferable 
to have it adjustable in steps as by the 
switch, C-6. This condenser is con- 
structed of five sheets of tinfoil, 354ths 
inches by 4 inches, between which are 
placed sheets of paraffin paper, about 
4 by 4% inches. The entire condenser, 
after being properly assembled, is placed 
between two small blocks of wood and 

Screwed together, as shown in Figure 4. 
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It is attached in the fashion as shown 
in Figure 3. The connections from the 
various plates of the condenser are 
clearly shown in Figure 1. 

Three good crystal rectifiers should 
now be selected and mounted on the top 
of the panel set. They can be connected 
in the circuit successively by throwing the 
switch from one point to the other. The 
most sensitive detector is thus quickly 
found during the reception of signals. 
Two binding posts provided for the 
aerial and earth connections are fixed in 
the upper left hand and lower right hand 
corners of the panel. Two additional 
posts are placed at E and E* to connect 
a double set of sensitive wireless tele- 
phone receivers such as the Murdock 
telephone, varying in resistance from 500 
to 2,000 ohms. 

I have also shown in Figure 4 a small 
hook switch which, when the telephones 
are hung on it, will automatically con- 
nect the antenna direct to the earth and 








protect the apparatus from lightning 
discharges. The details of this are 
shown in Figures 1, 4 (G) and 5. The 
indexes for the switches can be made 
on white celluloid. 

A receiving set of this type makes a 
handsome appearance and takes up a 
small amount of space. Connected to a 
good aerial, well insulated, the reception 
of spark signals at normal wave-lengths 
over distances of 1,000 to 1,500 miles is 
possible; in certain cases this has been 
exceeded. 

ALBert CorMAN, Paris, France. 








The Monthly Service Bulletin 


of the 


“NATIONAL AMATEUR WIRELESS 
ASSOCIATION 


Founded to promote the best interests of radio co mmunication among wireless amateurs in America 


J. ANDREW WHITE, Acting President 


GUGLIELMO MARCONI, President ALONZO FOGAL, JR., Secretary 


NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS 


Prof. A. B. KENNELLY 
arvard University 
PE Gen. GEORGE 0. SQUIER York 
Chief Signal Officer, U. 8. 


Commander D. W. TODD, U.S.N. E. 
apa Naval Communica- 
ions 


EB. BUCHER 


ae WILLIAM H. BLLIOTT 


unior American Guard tute 


Headquarters, 


HERE is evidence on every hand 

that experimenters who have not 
been called into the Government Service 
are taking full advantage of the present 
opportunity to rebuild their apparatus or 
to educate themselves technically to a 
higher degree of proficiency. We have, 
in fact, received a number of inquiries 
on very important phases of radio tele- 
graphic design, which bespeak the grow- 
ing desire for scientific knowledge on 
the part of experimenters. These com- 
munications indicate that the amateur is 
more alert than ever and is only too glad 
to have a quiet period in which to reflect 
upon the radio situation as a whole. He 
shas observed, perhaps, in his experience 
during the last few years that by re- 
arranging the design of his apparatus 
he obtained better results, and now he is 
taking advantage of the opportunity af- 
forded by war conditions to take up this 
task. So he spends many evenings in 
his workshop. 

Sooner or later every experimenter 
realizes that the operation and the con- 
struction of electrical apparatus are 
based upon scientific principles; more- 
over, unless this apparatus is designed 
in accordance with certain fundamental 
laws, the maximum efficiency cannot be 
obtained. 

The experimenter building apparatus 
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from designs furnished by others is 
often in doubt whether his money is 
being put into material which will give 
him the best results. There is only one 
way in which he can assure himself on 
this point, and that is by gaining such 
knowledge as will permit him to design 
apparatus according to a definite prin- 
ciple. 

The foregoing assuredly applies to the 
amateur radio telegraphist because he 
deals with scientific principles which a 
few years ago were not well understood, 
but are now aptly described as repre- 
senting “the highest form of engineering 
expression.” The genuine satisfaction 
in constructing a piece of electrical ap- 
paratus such as a high voltage trans- 
former, for instance, does not come in 
merely following the dimensions and 
working instructions given by another. 
The real delight is experienced by the 
experimenter when he calculates for 
himself the constants for a given instru- 
ment. He, at least, experiences the 
satisfaction of knowing that he will have 
a transformer that will give the highest 
degree of efficiency within the present 
knowledge of the art. 


The little use which the average ex- 
perimenter of to-day makes of his local 


library is astonishing. Any number of 
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good books on electrical design and con- 
struction containing a number of 
formulae for magnetic and electrical 
calculations can be found in the elec- 
trical division. The man with only ay- 
erage intelligence can easily comprehend 
these formulae and their practical appli- 
cation will eliminate hours of needless 
experimenting. 


Did you know that the word “am- 
ateur” as used in the French language 
possesses an entirely different meaning 
than that given it by the American press 
and public? 

Here an amateur who follows any par- 
ticular hobby is generally considered as 
one who does not possess the attain- 
ments of a professional, i. e., his status 
has not been passed upon by some board 
of inquiry, or governorship; but in the 
French language an amateur is one who 
is deeply interested with his work or 
hobby and considers all else secondary to 
the particular subject in which he is en- 
grossed. It does not imply that he is 
particularly ignorant of the hobby he 
has adopted. On the contrary, he may 
be highly informed upon the subject and 
vet be an amateur on account of his at- 
titude toward his work. 

The word “amateur” well fits the 
American experimenter for as soon as he 
becomes absorbed in wireless, he is an 
amateur, according to the French defi- 
nition of the word. 


We have received several communi- 
cations at headquarters in reference to 
the design of 500-cycle generators. 

Inquirers should take into considera- 
tion the vast amount of calculations and 
the innumerable machine shop drawings 
required to answer such a question. A 
professional engineer has estimated the 
cost of providing such information at 
several hundred dollars. 


One member of the Association writes 
as follows concerning regenerative re- 
ceivers about which so much argument 
prevails at present: 

“I have read with considérable interest 
the second prize article by F. J. Scup- 
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holm in the April, 1917, issue of THe 
WIRELEss AGE and would like to say 
that I have built a set somewhat similar 
to that described by Mr. Scupholm and 
have obtained even better results than 
I make the following sugges- 


he has. 
tions : 

“First—Do away with the condenser 
across the secondary as even the slightest 
capacity at this point will reduce the 
strength of signals on short waves about 
50 per cent. 

“Second—To tune the secondary con- 
nect a variometer in series with one side 
of the secondary leads, preferably to the 
terminal connected to the grid of the 
vacuum valve. 

“Third—To do away with the slightest 
dead-end effect, take no taps whatsoever 
from the secondary coil. My secondary 
winding is 3% inches in diameter and 
has fifty turns, No. 28 S. C. C. wire. 
With a variometer, in which the wind- 
ings are made from No. 30 S. C. C., on 
tubes 4 inches in length by 3 inches in 
diameter, with fifty turns on each tube, 
wave-lengths up to 500 meters can be 
read. 

“These suggestions may seem small, 
but the one referring to taking out the 
secondary condenser is alone worth the 
price of admission. 


“Using a single vacuum valve, an 
aerial only 80 feet long and 40 feet high, 
I copied 2AGJ at Albany almost every 
night during the latter part of the season. 
2PM was copied about a month. 2LK 
and 7ZL were heard about three times, 
and last but not least, 6EA at Los An- 
geles was copied on six nights. Of 
course, numerous 8 and 9 stations have 
been copied and a total of about 190 8’s 
and 9’s. Also, I would like to call your 
attention to the fact that it was 5 BV 
not 5 BC that Scupholm has down for 
Little Rock in the April number.” 

Joun M. Crayton, Arkansas. 


Wireless communication between the 
United States and Japan was inaugurat- 
ed July 27th, 1915, the messages being 
relayed by the Marconi high-power sta- 
tion at Honolulu. The transmitting sta- 
tion in Japan is located at Funabashi, 
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Queries Answered 


Answers will be given in this department to questions of subscribers, covering the full 
range of wireless subjects, but only those which relate to the technical phases of the art and 


which are of general interest to readers will be published here. 


The subscriber’s name 


and address must be given in all letters and only one side of the paper written on; where 
diagrams are necessary they must be on a separate sheet and drawn with India ink. Not 


more than five questions of one reader can be answered in the same issue. 


To receive 


attention these rules must be rigidly observed. 


Positively no Questions Answered by Mail. 


D. R. Z., Savannah, Ga., inquires: 

Ques.—(1) What are the - fundamental 
points of the Galletti system of radio tel- 
egraphy? 

Ans.—(1) To our knowledge, this system 
is now employed commercially, but some 
important experimental work has been car- 
ried out at stations in France and Switzer- 
land. ‘The Galletti transmitter is energized 
by high voltage direct current, from 30,000 
to 100,000 volts being employed. A num- 
ber of oscillating circuits are coupled to a 
common condenser, which are excited alter- 
nately in such a way as to afford practically 
an even or continuous flow of alternating 
current in the antenna system. In each 
discharge circuit there are a number of 
gaps in series which are enclosed in an 
airtight drum. The gaps are widened out 
so that no sparking can take place until an 
additional E. M. F. from an auxiliary ap- 
paratus is supplied. By properly timing 
the auxiliary discharge voltages the sparks 
discharge successively and a practically 
continuous flow of oscillations is obtained 
in the antenna circuit. This method of ob- 
taining sustained oscillations was first em- 
ployed by Marconi and his assistants, 


* * * 


R. W., Portsmouth, Ohio, inquires: 

Ques.—(1) What is the cause of the pe- 
culiar “gurgle” in the tone of the wireless 
station at Buffalo? I have heard several 
other sets with practically the same spark 
tone, but I cannot recollect their call letters 
at this writing. 

Ans.—(1) The note you hear is due to 
the use of a non-synchronous spark dis- 
charger which gives a peculiar musical tone. 
Usually these dischargers are adjusted to 
give about 400 sparks a second when the 
frequency of the alternating current charg- 
ing the condenser is sixty cycles per second. 

Ques.—(2) What station in Canada signs 
the call letters B Z Q? I first heard this 
station about six months ago. 

Ans.—(2) We have been informéd that 
B Z Q is the British Government station 
on the Bermuda Islands, but we are not 
prepared to make any definite statement on 
this point. 

Ques.—(3) Why do commercial wireless 
telegraph companies use open core trans- 
formers in preference to the closed core 


type? Furthermore, why is the amateur 
trade supplied with the closed core type 
almost exclusively? 

Ans.—(3) You will find both the open and 
closed core transformers used in commer- 
cial wireless telegraph apparatus. One 
reason why the open core transformer was 
originally adopted lies in the fact that it 
possessed certain operating characteristics 
highly desirable for a radio transmitter, 
You will readily understand this by con- 
sidering certain phases of the action of a 
radio transmitter. When the condenser dis- 
charges across the spark gap, the secondary 
winding of the transformer is placed prac- 
tically on short circuit, and unless there is 
a certain amount of magnetic leakage in the 
transformer system there will be an ab- 
normal rise in current which may burn it 
out. The open core naturally possesses 
the requisite‘ magnetic leakage and the 
closed core transformer can be made to 
have the same operating characteristic, 
provided the magnetic circuit is fitted with 
a magnetic leakage gap such as is used on 
the Clapp-Eastham transformer. 

In the Marconi apparatus, the requisite 
magnetic leakage does not take place at the 
transformer, but is obtained by a peculiar 
design of the generator of the motor-gen- 
erator. 

You will find about an equal number of 
both types.of transformers in the Marconi 
service. 

Ques.—(4) Is there any physical examin- 
ation connected with the Marconi service? 

Ans.—(4) The general statement of the 
applicant for admission is accepted, but if 
there are any prominent physical deform- 
ities, such as loss of arm or limb, or other 
disfigurement, the applicant will be re- 
jected. 

Ques.—(5) What is your idea as to what 
the status of the wireless amateur will be 
at the close of the war; that is, the really 
serious amateur? 

Ans.—(5) It is too early to answer this 
question precisely. We see no reason 
whatsoever why the original rights of the 
amateur should not be restored. The am- 
ateur station will, of course, always be sub- 
ject to Government restriction, but we see 
no reason why amateur stations cannot be 
allowed to reopen under the same restric- 
tions in force previous to the war. 
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F. J., Baltimore, Md., inquires: 

Ques.—(1) Will you kindly furnish me 
with complete information and detailed 
instruction concerning a 14 K.W. 500-cycle 
generator suitable for the operation of a wire- 
less transmitting set? I wish to construct 
such a generator in order that I may have it 
ready by the time that amateurs are al- 
lowed again. to operate their sets.’ 

Ans.—(1) The data you require could 
only be obtained at a great expense from 
a designing engineer connected with some 
reputable concern. We are of the opinion 
that any electrical supply house or any 
electrical engineering corporation would 
supply you with this information provided 
you were willing to pay for it. You, of 
course, appreciate that for us to discuss 
this matter in detail in these columns is 
impossible because of lack of space. Fur- 
thermore, manufacturing concerns are 
somewhat reluctant to disclose details of 
construction of these high frequency gen- 
erators. We believe, however, that if you 
are willing to pay a fair price for such de- 
sign, you will be able to obtain it. All in 
all, you would probably find it just as cheap 
to purchase a generator of this type as to 
attempt to construct it, for a special set of 
jigs and templets would be necessary to 
carry out the work. 

: * * * 

The “C” Brothers, Newark, N. J., inquire: 

Ques.—(1) We note that Mr. Tompkins’ 
article, which won third prize in the June 
issue of THe Wiretess AGE, was not accom- 
panied by a wiring diagram. As we desire 
to construct a receiving set of this type, we 
should like to see the diagram published. 

Ans.—(1)We regret that this manuscript 
was not accompanied by a diagram of con- 
nections, but the designer’s idea is clear. 
The extreme lefthand coil is the primary 
winding of the receiving transformer and 
the middle coil the secondary winding. The 
extreme righthand coil is inductively 
coupled to the secondary in order to have 
the wing circuit re-act upon the grid cir- 
cuit of the three electrode vacuum yalve. 

* * * 

D. M. D., Newark, N. J., inquires: 

Ques.—(1) Explain how the logarithmic 
decrement of damping is measured? 

Ans.—(1) A detailed explanation of this 
measurement would require too much space 
in these columns, but the subject is taken 
up in detail in the book, “Practical Wireless 
Telegraphy.” To measure the logarithmic 
decrement of damping, a wave-meter fitted 
with some sort of a current indicating de- 
vice, such as a hot wire ammeter, or a 
hot wire wattmeter is required. The wave- 
meter is then placed in resonance with the 
antenna circuit of a given transmitting set 
and the condenser is shifted to a capacity 
above resonance and to a capacity below 
resonance where the deflection of the indi- 
cating instrument is one-half that obtained 
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at resonance. By noting the three con- 

denser capacities, their values may be in- 

serted in a simple formula, as follows: 
C, ears Cy 

61 + 62 = — Xx 

C, 

the decrement of the circuit 

under measurement. 

62 = the decrement of the 
meter. 

C. = the capacity of the variable 
condenser at a point above 
resonance (as above noted), 

Cp = the condenser capacity at a 
point below resonance (as 
above noted). 

Cr = the capacity of this condenser 
at resonance. 


Generally a table of decrements for the 
wave-meter at various adjustments of wave- 
length is furnished, but if not, the decre- 
ment of the instrument can be determined 
by the method shown in “Practical Wire- 
less Telegraphy.” 

Ques.—(2) What is the value of plotting 
a resonance curve, and how would you go 
about it? 

Ans.—(2) You should use precisely the 
same apparatus employed for measurement 
of the logarithmic decrement. The data 
for the resonance curve can be obtained by 
adjusting the wave-meter to various wave- 
lengths on and off resonance, noting at the 
same time the corresponding deflections of 
the hot wire wattmeter. ‘To plot a reson- 
ance curve, the experimenter should have 
some knowledge of co-ordinate geometry. 
The value of such curves lie in the fact that 
they permit an estimation of the apparent 
““sharpness” or “broadness” of the radiated 
wave. 

The logarithmic decrement, of course, 
can be calculated directly from the reson- 
ance curve. 

Ques.—(3) Where can I obtain a diagram 
of a modern 2 K. W. 500-cycle transmitting 
set of the Marconi panel type, and also the 
Marconi type 103 receiving tuner? Give 
the function of each part of the transmitter. 

Ans.—(3) A complete answer to this 
query would require all the available space 
of this Department, and since this infor- 
mation appears in full in the publication, 
“How to Pass U. S. Government Exam- 
inations,” also in the text-book, “Practical 
Wireless Telegraphy,” you are referred to 
either book for further information. 


* * * 


1.57 
Where 81 = 


wave- 


A. C. A., Evanstown, Wyo., inquires: 

Ques.—(1) Please explain how the Mar- 
coni magnetic detector works. Is it being 
displaced in commercial work by the mod- 
ern crystal rectifiers? 

Ans.—(1) The Marconi magnetic detec- 
tor possesses extreme stability of adjust- 
ment, and it is very sensitive at wave- 
lengths of about 2,000 to 3,000.meters. It is 
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used on practically all the vessels of the 
English Marconi Company, being employed 
largely for obtaining long distance press 
dispatches. In fact, by the use of the mag- 
netic detector, operators frequently report 
the reception of signals from South 
Wellsfleet, Mass., or Poldhu, England, 
at distances up to 2,200 miles. This 
proves conclusively that it is a detector 
which can be relied upon for long 
distance work. It is found, however, 
that it is not so sensitive on the shorter 
range of wave-lengths. However, it is a 
very satisfactory device for communication 
up to several hundred miles. There is 
some argument concerning the principle 
upon which it works, but it is believed that 
the incoming oscillations which circulate 
through the fine wire winding (which is 
wound over the glass tube through which 
the iron band circulates) temporarily de- 
magnetize the iron band which causes a 
change of flux in the small bobbin of wire 
connected to the receiving telephone. A 
single sound is therefore produced for 
each group of incoming oscillations. 

Ques.—(2) Is the magnetic detector prac- 
tical for amateur use? 

Ans.—(2) There is no reason why it can- 
not be employed for amateur use as well 
as for commercial use. It will be found an 
extremely interesting detector and pos- 
sesses the great advantage that it is not 
affected by the local transmitter. Of 
course, it is not as sensitive on the lower 
bag as the better class of crystal recti- 

ers. 

Ques.—(3) Please give the formula for 
calculating the current in a receiving an- 
tenna during normal conditions? 

Ans.—(3) We herewith give you the 
AustinCohen formula which is: now gen- 
erally accepted by radio engineers as cor- 
rect in the present knowledge of the art: 


635 I. hi ha 0.0762 D 
I- = e— 

DA VA 
= the current in the . receiving 
antenna in microamperes. 
the current in the sending 

aerial in amperes. 
the height of sending aerial 
in feet. 
h, = the height of receiving aerial 
in feet. 
r the wave-length in meters. 
D the distance in miles. 


The factor, 635, in the equation is correct 
for a receiving antenna of 25 ohms equiva- 
lent resistance, which is probably a little 
lower than that obtained in the average am- 
ateur land stations. The factor, 0.0762, is 
the absorption co-efficient; that is, it is the 
measure of the rapidity with which the 
waves are absorbed in their travel. This 
formula is strictly applicable to trans- 
mission over sea-water, and has been de- 





Where I, 
i, = 
h = 
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termined by Professor Taylor and A, §, 
Blattermann. It is believed to be ap. 
plicable for transmission overland during 
the early hours of the evening in the 
United States. 

Ques.—(4) Discarding all guess work, 
what is the method used in obtaining the 
difference of intensity of incoming signals? 

Ans.—(4) No strictly satisfactory method 
has been devised so far, but the shunted 
phone method is employed for most ex- 
perimental determinations. This method is 
completely explained in the “Naval Manual” 
and “Practical Wireless Telegraphy,” also 
in other text-books on the art. A cali- 
brated resistance is connected in shunt to 
the head telephone and the value of the re- 
sistance is gradually decreased until the 
signals just disappear. If the resistance of 
the telephone is known, then 


R+T 
The gurrent in the receiver= 


XCa 


Where -Ca= the least audible current 
required to make a sound 
in the head telephone; 

R= the resistance of the shunt; 
T= the resistance of the tele- 
phone. 

This formula does not take into account 
the impedance of the telephone receiver 
windings which, of course, changes with 
each change of spark frequency at the trans- 
mitting apparatus. The use of this method, 
while not extremely accurate, is, of course, 
much superior to mere guesswork. 

* * * 

A. C., Paris, France, inquires: 

Ques.—(1) What is the best system for 
selective tuning consistent with the strength 
of signals and long distance range? Which 
gives the best tuning, a two or three-slide 
direct coupled Set, or an inductively-coupled 
receiving tuner? Why? 

Ans.—(1) Equal degrees of selectivity 
will be obtained with the three-slide tuner 
or the inductively-coupled transformer, but 
the inductively-coupled transformer gives 
the advantage that it is much less difficult 
to alter the coupling between the primary 
and secondary windings. With the straight 
single coil tuner fitted with three sliders, 
it is necessary to work all three of them to 
lower the mutual inductance to any degree 
desired. You will readily understand that 
the inductively-coupled transformer will be 
more convenient in this respect. 

Ques.—(2) What is the best length and 
diameter for the primary and secondary 
windings of a receiving tuner for tuning on 
all wave-lengths up to 15,000 meters? 
Please give the length of the coils, the di- 
ameter and insulation of the wire and tell 
me whether or not it should be adjustable 
by taps or by sliders; how should the cur- 
rent be divided? 

Ans.—(2) The dimensions of this tuner 
will depend very largely upon the type of 
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receiving aerial with which it is to be em- 
ployed. If you should include all the pri- 
mary and secondary inductances in the 
coupler, the tuner would be rather incon- 
venient to manipulate. Therefore we recom- 
mend that the primary winding be about 
14 inches in length and 6% inches in di- 
ameter. The secondary winding should be 
14 inches in length by 6 inches in diameter. 

The primary coil should be wound with 
No. 24 S.S.C. wire and the secondary coit 
with No. 32 S.S.C. A loading coil, about 
18 inches in length and 6 inches in diameter, 
wound with No. 32 wire, should be included 
in series with the secondary winding. The 
dimensions of the primary winding will 
vary according to the size of the antenna, 
and consequently the exact values of in- 
ductance will have to be determined by ex- 
periment, It makes practically no differ- 
ence whether the inductance of these two 
windings is varied by a multi-point switch 
or by a sliding contact, but the multi-point 
switch is preferred because it does not wear 
off the wires. 

It is customary in the United States to 
insert a variometer inductance in series 
with the receiving antenna and then fit the 
primary winding with a simple multi-point 
switch, each of the taps for which are at- 
tached about one-half inch apart on the 
primary winding. 

It is not necessary to tap the secondary 
ene more often than by spaces of 1 
inch, 

The necessary fineness of adjustment in 
the secondary circuit is obtained by a vari- 
able condenser connected in shunt. 

Ques.—(3.) Which method of connection 
in the receiving apparatus do you prefer: 
to connect a crystal detector in series with 
the head telephone, or to place the head 
telephone in shunt to the crystal detector? 

Ans.—(3) In the majority of cases, a 
louder signal will be obtained with the 
telephone in series with the crystal and 
shunted by a telephone condenser. This 
has been explained by one writer as being 
due to the fact that the flow of radio-fre- 
quency currents in the secondary winding 
of a receiving tuner is invariably accom- 
panied by harmonic currents, and when the 
condenser is thus connected in shunt to the 
head telephone, all these harmonic cur- 
rents are collected as well as the funda- 
mental current; therefore an increase in 
the strength of signals is obtained. We are 
not prepared to say that these are the actual 
facts of operation but they represent one 
theory which has been set forth. 

Ques.—(4) What do you consider the 
best resistance for each receiver of a head 
telephone? 

Ans.—(4) General practice seems to in- 
dicate that 1,500 ohms for each headpiece 
are sufficient. 

Ques.—(5) For the adjustment of receiv- 

ing apparatus, do you prefer a receiving 


THE WIRELESS AGE 


SEPTEMBER, 19]7 


tubular adjustable condenser, or a rotary 
variable condenser? 

Ans.—(5) Generally the rotary variable 
condenser is more convenient to operate, 
but equal strength of signals will be ob- 
tained with either type provided identical] 
values of capacity are used. 

A. T. R., Wisconsin: 

The diagram you forwarded concerning 
the dimensions of the radio-frequency am- 
plifying circuit shown in the January, 1916, 
issue of THE Wrretess AcE has just come 
under our observation. Referring to the 
notations on your drawing: The coils, L-7 
and L-8, are in variable inductive relation, 
also the coils, L-5 and L-6. Their dimen- 
sions should be such that the circuit, L-7, 
C-3, L-6, is in resonance with the circuit, 
L-2, C-6, L-3. 

The coils, L-3 and L-4, can approximate 
the dimensions used in the average amateur 
coupler for tuning up to 3,000 meters. Simi- 
lar dimensions would apply to the coils, L-5 
and L-6. The dimensions of L-l and L-2 
will, of course, vary with the dimensions 
of the antenna and for response of signals 
up to 10,000 or 12,000 meters, the primary 
winding should be 14 inches in length and 
6% inches in diameter, wound with No. 24 
S.S.C. wire. The secondary winding 


should be 14 inches in length, 6 inches in 
diameter, wound with No. 32 S.S.C. wire. 
Small loading coils would then be required 
in both the primary and secondary circuits. 


The secondary loading coil should be from 
12 to 18 inches in length and about 6 inches 
in diameter, wound with No. 32 S.S.C._ 
wire. 

If this apparatus is to be used on the 
shorter range of wave-lengths up to 3,000 
meters, you will be able to obtain the di- 
mensions of such a coupler from the book, 
“How to Conduct a Radio Club” and also 
from previous issues of THe Wiretess AGE. 

* * * 


H. S. A., Operator, Spokane: 

We cannot agree with you that the plac- 
ing of soap on the spark gap electrodes is 
good practice, and we urge that it be dis- 
continued in commercial work. The effect 
of placing soap on the spark electrodes is 
about the same as using a very fine pointed 
electrode, namely, the spark note is in- 
creased thereby because the discharger 
points are not blunt. Under the heat of 
the spark discharge, the soap volatilizes and 
therefore offers less resistance to the con- 
denser discharge, but this does not neces- 
sarily imply that the effectiveness of a 
transmitting set is thereby increased. As 
a matter of fact, the amplitude of the an- 
tenna current may be decreased. Of course, 
increased response is obtained in the receiv- 
ing telephone by the use of a musical spark 
note, and operators should do everything 
possible to maintain clear notes. In fact, 
a greater volume of sound will be obtained 
in the average receiving telephone when 
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the spark discharge is uniform rather than 
rough or irregular, but there is nothing in 
the instructions issued by the Marconi 
Company permitting an operator to use 
soap or any other volatile substance on 
the electrodes of the spark gap. 

* * * 

A. B. J., Warren, Pa.: 

Your questions concerning the diagrams 
and the mode of operation of certain re- 
ceiving apparatus evidently refer to various 
forms of regenerative circuits in use, al- 
though you did not make this clear. We 
therefore advise you to purchase a copy 
of the third revised edition of the book, 
“How to Conduct a Radio Club” and note 
therein a complete set of diagrams for the 
various types of such circuits. These are 
also shown in “Practical Wireless Tele- 
graphy.” Further diagrams will be found 
in the September, 1915, issue of the Pro- 
ceedings of the Institute of Radio En- 
gineers. 

* * * 

A. B. Q., Boston, Mass.: 

The results of Dr. Austin’s experiments 
with receiving detectors follow: At the 
wave-length of 900 meters, it was found 
that it required 2.1 times as much energy. 
to make an audible sound in the receiver 
with the magnetic detector as with the 
zincite-bornite detector. It was also shown 
that the magnetic with the telephone cir- 
cuit tuned to the spark frequency of the 
transmitter gave signals one and one-half 
times as strong as the zincite-bornite de- 
tector at the wave-length of 3,000 meters. 
At the wave-length of 350 meters the zinc- 
ite-bornite combination was nearly five 
times as sensitive as the magnetic detector. 
Whether the results of this investigation 
would apply to all types of receiving cir- 
cuits now in use we are unable to say. 
This merely represents a single set of mea- 
surements taken under a given set of op- 
erating conditions which may not always 
be duplicated in actual practice. 

* * * 

T. B. R., Omaha, Neb.: 

There is a distinct difference between a 
starting box and a speed-controlling rheo- 
stat. The resistances of a starting box 
are only intended for temporary use and 
if they are allowed to remain in the circuit 
for several minutes, the coils will doubt- 
less burn out. The speed controlling 
rheostat, however, is of such resistance and 
has such an amount of heat radiating sur- 
face that it will withstand a continuous 
flow of current without burning out. The 
handle of the speed controlling rheostat 
may be placed at any desired contact point 
and left there indefinitely. 

The motor-generators of commercial 
wireless telegraphy employ differential and 
plain shunt wound motors. In cases where 
very careful speed regulation is required, 
the differentially wound motor is used. 
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The Robbins and Meyers motor-genera 
tors have an accumulative compound gene 
rator field which is intended to give a regue 
lation of the A. C. voltage under load. 

You are quite right in believing that 50). 
cycle generators are of special design. Ip 
fact, those used im connection with 
quenched spark transmitters have special 
operating characteristics which are not 
found in the ordinary type of generator. 
Generally the method of designing these 
machines is withheld by the manufacturer, 
and complete details are not available for 
publication, 

The permeability of a good grade of soft 
wrought iron is sometimes three thousand 
times that of air, but, of course, it varies 
with the quality. 

© x 

B. D. H., St. Louis, Mo.: 

The apparent current of an alternating 
current circuit having self-induction js 
sometimes considerably greater than the 
actual current depending upon the value of 
the inductance. The apparent current, 
however, determines the heating effect, and 
the conductors must be made large enough 
to take care of its value even though it rep- 
resents partly a “wattless component” or 
“idle” current. 

* * * 

N. R. A., Montreal, Canada: 

The safe current carrying capacity of .0000 
B. & S. wire with rubber insulation is 210 
amperes and with other insulation 312 am- 
peres. A cable of 1,000,000 circular mils will 
carry a current of 1,000 amperes. No. 18 B. 
& S. wire will carry 3 amperes with rubber 
insulation and 5 amperes with other insula- 
tion. Tables showing the safe current carry- 
ing capacity of various wires can be ob- 
tained from the fire underwriters in your 
city. 

Slow burning wire generally consists of a 
copper conductor covered with several lay- 
ers of cotton or thread, which is saturated 
with a fireproof compound. Wires of this 
type are generally employed for work behind 
switchboards or in places where several cop- 
per conductors are grouped together in a 
small space. 

In designing a wireless tclegraph trans- 
mitter to radiate a definite wave, it is, of 
course, best to begin with the antenna, giving 
it such dimensions that a small amount of 
inductance ‘can be inserted in series to act 
as the secondary windion of the oscillation 
transformer. Generally it is not feasible to 
boost the natural wave-length of an aerial to 
twice its value because beyond this point the 
insertion of inductance is apt to reduce the 
flow of current. The dimensions of the aerial 
having been decided on, the power of the set 
must next be taken into consideration. With 
500-cycle generators, 2 K. W. can be easily 
handled at the wave-length of 600 meters. 
As a matter of fact, it would be possible to 
take care of 3 or 4K. W. at this wave-length, 
but it’ would be rather difficult to handle 
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always use one. 


Multi-Audi-fone. . . .$ 18.00 

Two Step M. ALF: . 2... 75.00 

Un-Damped Waver. . . 100.00 

M.A. F. Detector Stand © 4.25 

Detectorfone. 2... 35.00 
Send for Circular 


MULTI-AUDI-FONE 


271 Morris Avenue 
ELIZABETH, N. J. 


MURDOCK RECEIVERS 


‘GUARANTEED 


to equal or surpass in SENSITIVENSSS, 
any ’phones obtainable anywhere at DOUBLE 
the prices. FOURTEEN DAYS’ TRIAL al- 
lowed and money back if unsatisfactory in 
any way. 


Our Calalog of swirls appa 
ts FREE. ‘Send for it today 


WM. J. MURDOCK CO. 


Carter St. CHELSEA, MAS 
nl aces 221 Second St., San Francisco . 











THE HIGH COST OF 
LISTENING OVERCOME 
BY 


The Lenzite Detector 


Supersensitive and won't 
jar out. If your dealer 
hasn't it send us his name. 
Your money refunded if 
not satisfactory. 


The Lenzite Crystal Corporation 


PASADENA, CALIF. 





The Marconi Trans-Atlantic 
Wireless Telegraph Stations 
of America, Canada, England 
and Italy are equipped with 


American Transformers 


made by specialists in the 
design and construction of 
transformers for extremely 
high potentials for testing, 
ozone generation, wireless 
work, etc. 


American Transformer (0. 


NEWARK, N. J. 
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this power at the wave-length of, say, 300 their present position filled by wor 
as igs: er wave-length of 200 meters, Particularly is this true in the 

as about the limit of power con- : : 
sataption of. Mh apeitelus. You can radio and land line telegraphs. 
readily understand that the wave-length “The womanhood of America 
limits the size of a condenser in a closed he depended upon to assist in brig 
oscillation circuit because a certain amount this war to a successful terminatio 


of inductance must be inserted in the pri- ; : 
mary winding to transfer energy to the While there is no fear as to what 


secondary circuit. response will be, still it is most reag 
In pam detage nd a sets, Fin ing to see such concrete evidence off 

perimenters often not take into considera- 4 

tion the fact that the efficiency of the set is fact as y eyed League offers. 

greatly governed by the design of a spark Very truly yours, 

ap. Aspark gap that has quenching proper- “C. McK. SattzMan, 

g 5 : 

ties is the sa) Fee ns ie sebagies Quenching “Colonel, Signal Corps, 

effects will be obtained from almost any type “ 

of gap, provided it is designed so the trans- Acting Chief Signal O fficer = 

former are will not follow the discharge of i of the Army. 

the condenser across the gap. ‘By: (Signed) Gro. G. Greng 

a ay “Lieutenant Colonel, Signal Corp 


H. B. Q., Vancouver, British Columbia: The United States Government 


Marconi’s famous patent No. 7777 was : : 
issued in 1900. The claims of this patent need of land line telegraphers as welll 
have been sustained in practically every wireless operators, according to word f 
court in which Pyne ah cap werent . ceived from Washington by Mrs. Ow 

The report of the Britis ssociation for h 
the Advancement of Science on the subject - e has basing plan hedy establish : 
of static or atmospheric electricity shows 1455S in and line telegraphy in co ne 
conclusively that atmospheric electricityis tion with the wireless class. ‘ 
muvee Paveres Sestes the sient howe Wan = The wireless cides recéatly aam 

ene wae seers, & 5 resolutions thanking George F. Daj 


tions evidently hold good throughout the . 
world, There are a number of other in- president of Hunter College, and F 
teresting observations reported in the fessor Louis D. Hill of the college, 
“Year Book of Wireless Telegraphy and their efforts in behalf of the 
Telephony” for 1916. President Davi k ledged th 
The special diagram of connections for vis acknowledge e re 
the measurement of signal intensity to lutions. 
which you make reference appears on page Eee Uns 
670 of the “Year Book of Wireless Tele- 


graphy and Telephony” for 1916. WANTED: RADIO ELECTRIC 


‘ pt a ry shir egieg six, requif 
y October Ist, for duty at the Washingt 
WIRELESS CLASS FOR WOMEN Navy Yard, and for training as exp 
(Concluded from page 927) — aids and age to radio re ! 
2 ; ‘ aids, as well as for installation and de 
lished in the July issue of THE WIRE- work at other yards in the United Stat 
tess Ace. The cost of the intensive The qualifications are—graduates of ted 
course will be $35. nical schools of recognized standing; hay 


Mrs. Owen has received the follow- ing either a course in theoretical radio 
: gineering, or two years’ experience in cé 


ing letter from C. McK. Saltzman, act- mercial or technical institutions of s 
ing chief signal officer of the United ing. Oral-examinations will be held at t 
States Army: Washington y aed ie 76 Ps pane 
“ start, ranges from to per 
My dear Mrs. Owen: Applications should be made to the 
Permit me to congratulate you, and Board, Navy Yard, Washington, D. C. 
through you the twenty-eight young wo- working for the following companies wi 


‘men who have begun their training in "ot be employed without consent of 
company under which employed: Marool 


telegraphy at Hunter College, for the Wireless Telegraph Co., Western Electric © 
spirit of self-sacrifice and patriotism. Wireless Specialty Apparatus Co., (Bostol 
As the present war goes on more and National Electrical Supply Co., Nation 


+i] Electric Signalling Co., Lowenstein, Ex 
more men must be released from civil Simon, DeForest Radio vTlophows & Tell 


employment to take their places in the (ranh’Co., Kilbourne & Klark Mfg. @8 
active field forces of the Nation and Federal Telegraph Co. : 





